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i. 

FOREWORD 

This document, The Love Canal Emergency D e c l a r a t i o n Area 

Proposed H a b i t a b i l i t y C r i t e r i a , was developed over a 2-year 

period beginning i n 1983 by s t a f f o f the New York State 

Department o f Health (NYSDOH) and the Department of Health 

and Human Ser v i c e s — C e n t e r s f o r Disease Control (DHHS-CDC). 

The document arose i n response t o a request from the 

Environmental P r o t e c t i o n Agency (EPA) t o provide c r i t e r i a , 

which i f met, could be used t o def i n e h a b i t a b i l i t y o f the 

neighborhoods surrounding the Love Canal hazardous waste 

disposal s i t e . 

I n 1981, the U.S. Public Health Service (PHS) reviewed the 

r e s u l t s o f environmental t e s t i n g conducted i n the summer and 

f a l l o f 1980 by EPA and reported the data a v a i l a b l e d i d not 

i n d i c a t e t h a t the area outside the Canal i t s e l f and the two 

r i n g s of residences t o the east and west were u n i n h a b i t a b l e . 

I n t h i s review, the PHS cautioned t h a t h a b i t a b i l i t y r e q u i r e d 

t h a t the obvious contamination of the storm sewers and t h e i r 

drainage t r a c k s be cleaned up and t h a t there be a guarantee 

of a permanent containment o f chemicals i n the dump. C r i t i c s 

of the PHS assessment, f i n d i n g s , and recommendations pointed 

out t h a t even though the data a v a i l a b l e may not i n d i c a t e 

t h a t the Love Canal neighborhoods were not u n i n h a b i t a b l e , 

doubts remained concerning whether these areas were 

h a b i t a b l e . These doubts centered on data gaps on the EPA 
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monitoring program, lack of adequate comparison data, and 

incomplete assessments of the to x i c o l d g i c a l hazards to 

humans exposed to the very low levels of chemicals found i n 

some samples of EDA s o i l s , a i r , and surface/groundwaters. 

The authors of this.document are keenly aware of t h i s 

h i s t o r y , and recognize that regardless of the lev e l of 

e f f o r t directed toward remediation and environmental 

t e s t i n g , concerns and doubts are l i k e l y to remain, not only 

at Love Canal> but at a l l hazardous waste sites when the 

pote n t i a l for exposures i n the surrounding community exists. 

Even so, the NYSDOH and the CDC are attempting to reduce and 

quantify these doubts by defining c r i t e r i a applicable to.the 

h a b i t a b i l i t y of the Love Canal neighborhood. 

In developing the proposed c r i t e r i a , ' a series of open 

meetings were held i n Niagara Falls which involved the 

general public, s c i e n t i s t s from outside of government, 

concerned local c i t i z e n s , s t a f f from. NYSDOH, New York State 

Department of Environmental Conservation (NYSDEC), EPA, 

DHHS-CDC, expert consultants, and contractors and 

subcontractors working on remediation and h a b i t a b i l i t y . 

Valuable ideas, suggestions, and guidance were offered by 

representatives of each group. Many of these 

recommendations are contained i n the documents. Consensus, 

however, was not reached on a l l issues. Consequently, these 

proposed c r i t e r i a must be the r e s p o n s i b i l i t y of DOH and CDC, 
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the agencies t h a t convened the meetings and d r a f t e d the 

document. The c r i t e r i a are presented as the most 

reasonable, p r a c t i c a l , and s c i e n t i f i c a l l y sound c r i t e r i a 

a v a i l a b l e given the l i m i t a t i o n s o f time and c u r r e n t s t a t e of 

biomedical, engineering, hydrogeologic, and s o i l sciences. 

The proposed h a b i t a b i l i t y c r i t e r i a are designed t o y i e l d 

i n f o r m a t i o n necessary t o answer t h i s question: Does the 

Love Canal hazardous waste disposal s i t e ( i n i t s present 

s t a t e o f remediation and w i t h the guarantees o f EPA and 

NYSDEC f o r continuous m o n i t o r i n g and containment) have a 

measurable impact on the environment o f the Emergency 

Decl a r a t i o n Area (EDA) which i n the judgment of the New York 

State Commissioner o f Health renders the e n t i r e Emergency 

Decl a r a t i o n Area or neighborhoods i n the EDA not h a b i t a b l e 

from a p u b l i c h e a l t h standpoint? This document recommends 

a d d i t i o n a l environmental t e s t i n g t o determine whether 

d i f f e r e n c e s i n frequency o f occurrence and/or l e v e l s o f Love 

Canal I n d i c a t o r Chemicals (LCIC) can be demonstrated i n 

s o i l s , ambient a i r , and indoor a i r between neighborhoods i n 

the EDA and comparison neighborhoods. The comparison 

neighborhoods must be l i k e the EDA except t h a t the 

comparison neighborhoods must not be impacted by a hazardous 

waste d i s p o s a l s i t e . A d d i t i o n a l t e s t i n g of r e s i d e n t i a l s o i l 

i n the EDA i s also t o be conducted t o determine whether the 

1 p a r t per b i l l i o n l e v e l of concern f o r TCDD 

(2,3,7,8 t e t r a c h l o r o d i b e n z o - p - d i o x i n ) i s exceeded. 
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•• vv 

This approach to answering the question of h a b i t a b i l i t y of 

the EDA presents a host of technologic, l o g i s t i c a l , l e g a l , 

sociologic, and s t a t i s t i c a l problems. The proposed c r i t e r i a 

document and i t s appendices address those problems as 

completely as possible. However, the solution to these 

problems l i e s i n part i n the knowledge to be gained i n the 

application of the c r i t e r i a . NYSDOH and DHHS-CDC therefore 

recommended a p i l o t t e s t of the c r i t e r i a application to be 

carried out i n the f a l l and winter of 1986-87. The p i l o t 

t e s t i s designed to develop data which can be used to write 

detailed protocols f o r : 

1. The analytic laboratory aspects of the environmental 

te s t i n g ; i . e . , the analytic method tests of s o i l s and 

a i r , QA/QC methods, method detection l i m i t s , and 

expected precision, bias, and accuracy. 

2. The sampling plan; i . e . , the analytes and the number, 

location, and timing of the sample c o l l e c t i o n . 

3. The s t a t i s t i c a l design for the array, analysis, and 

int e r p r e t a t i o n of the data from the environmental 

t e s t i n g . 

I f the uncertainties raised by t h i s approach to defining 

h a b i t a b i l i t y (which include): 

LOV-003-000280



1. The soundness of the general approach. 

2. The willingness of property owners remaining i n the EDA 

and owners i n the comparison areas to permit t e s t i n g . 

3. The appropriateness of the environmental media 

recommended f o r t e s t i n g . 

4. The appropriateness of the Love Canal Indicator 

Chemicals (LCIC). 

5. Whether v a l i d and applicable s t a t i s t i c a l tests for 

differences e x i s t . 

6. The a b i l i t y of the analytic chemistry to d i f f e r e n t i a t e 

and detect the LCIC at u l t r a low levels with accuracy. 

can be resolved to the s a t i s f a c t i o n of the responsible 

federal, state, and lo c a l o f f i c i a l s , the concerned public, 

and the s c i e n t i f i c community, then protocols w i l l be 

designed and peer reviewed for each relevant aspect of the 

application of the c r i t e r i a , and a complete project to 

assess h a b i t a b i l i t y i n accordance with the proposed c r i t e r i a 

should commence. 

The action steps which must be taken i n order to make a 

decision regarding h a b i t a b i l i t y are as follows: 
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1. Draft "Proposed H a b i t a b i l i t y C r i t e r i a . " 

2. Submit d r a f t c r i t e r i a to Technical Review Committee 

(TRC) and public. 

3. Conduct peer review of d r a f t c r i t e r i a . 

4. Rewrite d r a f t c r i t e r i a to incorporate peer reviewer 

recommendations. 

5. Submit peer reviewer recommendations and f i n a l 

"Proposed H a b i t a b i l i t y C r i t e r i a " to TRC. 

6. Draft protocol for P i l o t Study of "Proposed 

H a b i t a b i l i t y C r i t e r i a " ( a i r and s o i l t e s t i n g of LCICs). 

7. Submit P i l o t Study to TRC and public for review and 

approval. 

8. Implement P i l o t Study. 

9. Submit P i l o t Study data and data analysis to TRC and 

public for review and approval. 

10. Draft TCDD s o i l sampling plan and analytic protocol. 
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11. Submit TCDD s o i l sampling plan and a n a l y t i c p r o t o c o l t o 

TRC and p u b l i c f o r review and approval. 

12. Implement TCDD s o i l sampling and t e s t i n g . 

13. D r a f t p r o t o c o l s using data from P i l o t Study ( i . e . , 

sampling p l a n ; a n a l y t i c methods and l a b o r a t o r y QAPP; 

and s t a t i s t i c a l methodology and data i n t e r p r e t a t i o n ) 

f o r LCIC Study. 

14. Submit p r o t o c o l s f o r LCIC Study t o TRC and p u b l i c f o r 

review. 

15. Conduct peer review of d r a f t p r o t o c o l s f o r LCIC Study. 

16. Incorporate peer reviewer comments i n t o p r o t o c o l s f o r 

LCIC Study. 

17. Submit p r o t o c o l s f o r LCIC Study and peer reviewer 

comments t o TRC and p u b l i c f o r review and approval. 

18. Implement LCIC study. 

19. Present r e s u l t s of H a b i t a b i l i t y Study (TCDD and LCIC 

Studies) t o TRC and p u b l i c . 
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20. I d e n t i f y and/or complete a l l remedial actions indicated 

from results of H a b i t a b i l i t y Study. 

21. Prepare f i n a l report on H a b i t a b i l i t y Study, TCDD 

tes t i n g , and remedial actions and present to NYS 

Commissioner of Health for h a b i t a b i l i t y determination. 

22. Complete remediation of TCDD from storm, and sanitary 

sewers, t h e i r drainage tracks, and o u t f a l l s . 

WDR190/091 
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LOVE CANAL EMERGENCY DECLARATION AREA 

PROPOSED HABITABILITY CRITERIA 

December 1985 

1. INTRODUCTION 

As p a r t of the Environmental P r o t e c t i o n Agency's (EPA) 

remedial program a t the Love Canal hazardous waste 

dis p o s a l s i t e , a Technical Review Committee (TRC) was 

formed t o provide interagency c o o r d i n a t i o n and 

ov e r s i g h t f o r a l l issues r e l a t e d t o the program. The 

TRC i s chaired by EPA and includes senior o f f i c i a l s of 

EPA Region I I , the New York State Department of Health 

(NYSDOH), the New York State Department o f 

Environmental Conservation (NYSDEC), and the Department 

of Health and Human Services—Centers f o r Disease 

Control (DHHS-CDC). 

Among the most d i f f i c u l t issues c h a l l e n g i n g t h i s group 

i s the question o f h a b i t a b i l i t y o f the Love Canal 

Emergency D e c l a r a t i o n Area (EDA). The EDA consists of 

the neighborhoods adjacent t o and surrounding the s i t e 

of the Love Canal i n a c t i v e l a n d f i l l . The EDA does not 

include the canal i t s e l f nor the area formerly occupied 

by two rows of demolished homes immediately east and 

west o f the s i t e (Figure l j . Residents o f the area 
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were o f f e r e d r e l o c a t i o n assistance; e l i g i b l e p r o p e r t i e s 

were appraised and purchased by the government a t 

various times as the problem unfolded. Today the s i t e 

i t s e l f has been contained and a system of monitoring 

has been put i n place t o ensure the e f f e c t i v e n e s s of 

containment. The cleaning o f contamination i n the 

sewers and creeks w i l l be completed i n 1988. The two 

rows o f homes east and west o f the canal have been 

demolished. Most of the residences i n the EDA are 

s t i l l unoccupied, and i n various s t a t e s o f d i s r e p a i r . 

Appendix 1 presents a chronology o f events r e l a t e d t o 

Love Canal and the EDA. 

On behalf o f the TRC, the NYSDOH and CDC were asked t o 

develop c r i t e r i a f o r h a b i t a b i l i t y t h a t could be applied 

t o the EDA and t h a t , i f met, could be used by the 

Commissioner of Health of New York State t o make a 

determination about the h a b i t a b i l i t y of the EDA or of 

neighborhoods or residences w i t h i n the EDA. To a s s i s t 

i n developing h a b i t a b i l i t y c r i t e r i a , NYSDOH and CDC 

sought the opinions and recommendations of 

10 d i s t i n g u i s h e d s c i e n t i s t s representing a v a r i e t y of 

d i s c i p l i n e s (Appendix 2 ) . The views and opinions o f 

those s c i e n t i s t s g r e a t l y a s s i sted the NYSDOH and CDC i n 

the p r e p a r a t i o n o f t h i s document and are r e f l e c t e d 

throughout. The development o f t h i s document also 

involved a thorough review o f a l l known environmental 

2 
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monitoring results along with t h e i r q u a l i t y control and 

q u a l i t y assurance documentation, where available; and 

published and unpublished health study data. 

After c a r e f u l l y considering the l i m i t a t i o n s of a v a i l 

able information (Appendix 3) and t h e i r s c i e n t i f i c 

i n t e r p r e t a t i o n s , the s c i e n t i s t s concluded that c r i t e r i a 

to guide studies and evaluations regarding h a b i t a b i l i t y 

could and should be established for the EDA (Appendix 

4). The process of developing h a b i t a b i l i t y c r i t e r i a 

was open to the public, and community involvement was 

activ e l y s o l i c i t e d throughout the process (Appendix 5). 

Use of the c r i t e r i a and the f i n a l decision on 

h a b i t a b i l i t y of the EDA w i l l also involve the public 

and the citizens affected. 

To assure community understanding and support for 

government, actions regarding the EDA, no s i g n i f i c a n t 

changes i n procedures or operations related to Love 

Canal remediation and management a c t i v i t i e s 

(Appendix 6) should be made before community input i s 

sought. 

Decisions about implementing the H a b i t a b i l i t y C r i t e r i a 

and other operations at the Love Canal s i t e must be 

reported to the public on a regular basis. A l i b r a r y 

of documents r e l a t i n g to Love Canal should be 

3 
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maintained as a resource for s c i e n t i s t s and the 

community. 

2. DEFINITION OF HABITABILITY 

For purposes of the task at hand, "habitable" means 

suitable for human habitation, including a l l ages and 

both sexes (including pregnant females) engaged i n 

normal a c t i v i t i e s . I n most si t u a t i o n s , including that 

of the Love Canal EDA, judgments about s u i t a b i l i t y for 

human habitation r a r e l y involve a simple "yes/no" 

response. Important considerations include the degree 

of c e r t a i n t y about the presence or.absence of risks and 

whether these risks are immediate or delayed, serious 

or n e g l i g i b l e , voluntary or involuntary, and whether 

^ r e s t r i c t e d h a b i t a b i l i t y or al t e r n a t i v e land use i s 

intended. With regard to the Love Canal EDA, the 

judgment i s also complicated by the fact that some 

residents of the EDA were offered temporary relocation 

pending an o f f i c i a l judgment on the ris k s posed by the 

presence of the Love Canal disposal s i t e . This, 

compounded with the p u b l i c l y voiced c r i t i q u e s (whether 

j u s t i f i e d or not) of the ex i s t i n g exposure and health 

assessment data of Love Canal have created questions i n 

the community concerning the ris k s posed by 

rehabitation of the Love Canal EDA. To the degree that 

they e x i s t , any ris k s would be imposed i n v o l u n t a r i l y , 
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may cause delayed health e f f e c t s , and may be related to 

serious health outcomes. 

3. NATURE AND SCOPE OF HABITABILITY CRITERIA 

The proposed h a b i t a b i l i t y c r i t e r i a are intended to 

apply only to the Love Canal EDA and to be protective 

of residual effects from the former Love Canal. The 

c r i t e r i a are to be as objective and quantifiable as 

possible, and should y i e l d reproducible results. 

Several approaches to the development of h a b i t a b i l i t y 

c r i t e r i a were discussed w i t h i n t h i s framework: 

1. I d e n t i f i c a t i o n of time trends i n environmental 

data to evaluate the effectiveness of remediation 

2. Risk assessment based on measured levels of 

Chemicals present i n the EDA and the extrapolation 

. of animal t o x i c i t y data for those chemicals to 

human health risks 

3. Application of environmental and health standards, 

c r i t e r i a , and guidelines 

4. Epidemiological assessment 

5 
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5. Comparison of Love Canal a f t e r remediation with a 

state-of-the-art hazardous waste management 

f a c i l i t y meeting e x i s t i n g laws and regulations 

6. Comparison of environmental data from the EDA to 

si m i l a r data from comparable, inhabited areas 

7. Combinations of the above 

The options were discussed i n varying levels of d e t a i l . 

Some were discussed as the primary basis of a 

h a b i t a b i l i t y decision, others as supplementary or 

supporting methodologies. The approach proposed as the 

most appropriate for the determination of h a b i t a b i l i t y 

i n the Love Canal EDA i s a combination of using 

relevant federal and New York State standards, 

c r i t e r i a , and guidelines which are generally derived 

from r i s k assessments;•and comparing levels of Love 

Canal Indicator Chemicals (LCICs) i n the EDA with 

levels of these chemicals i n similar inhabited urban 

areas not impacted by a chemical l a n d f i l l . More 

detailed discussions of t h i s choice are given i n 

Appendix 7. 
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4. SUMMARY OF RECOMMENDED APPROACH 

Relevant federal or New York State standards, c r i t e r i a , 

or guidelines for chemicals i d e n t i f i e d i n environmental 

media and to which residents and po t e n t i a l residents 

may have s i g n i f i c a n t exposure w i l l be used to assess 

the hazard of rehabitation of the EDA. A review of a l l 

federal and New York State standards, c r i t e r i a or 

guidelines for chemicals i n the Love Canal and the EDA 

indicates that a relevant and applicable standard 

exists only for TCDD (2,3,7,8 

tetrachlorodibenzo-p-dioxin) i n r e s i d e n t i a l s o i l s at 

th i s time. Modification of ex i s t i n g occupational or 

industrial/environmental standards such as the U.S. 

Department of Labor's Threshold Limit Values and the 

New York State Department of Environmental 

Conservation's Ambient A i r Levels to make them 

applicable to r e s i d e n t i a l situations was deemed 

inappropriate. 

Measurements of TCDD i n the comparison areas w i l l not 

be made because a lev e l of concern of 1 ppb has been 

established and therefore knowledge of concentrations 

of TCDD i n the comparison areas i s not necessary. A 

sampling protocol w i l l be followed to determine whether 

TCDD i s present i n the so i l s of the EDA and i n 

concentrations over 1 ppb. I f TCDD i s found to be over 

7 
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1 ppb i n the EDA or a portion of the EDA, that area 

w i l l be considered habitable only i f remediation can be 

accomplished and other circumstances do not cause i t to 

be declared not habitable. 

Where applicable and relevant standards, c r i t e r i a , or 

guidelines are not available, as they currently are not 

for r e s i d e n t i a l a i r and s o i l f o r most of the chemicals 

i d e n t i f i e d thus far i n Love Canal and the EDA, a com

parison methodology w i l l be used to assess the 

h a b i t a b i l i t y of the EDA. This approach to determining 

the r e l a t i v e h a b i t a b i l i t y of the EDA i s based on a 

comparison of environmental sampling results for the 

LCICs from the neighborhoods (Appendix 8) and 

residences i n the EDA with results from sampling for 

LCICs i n similar inhabited communities not impacted by 

a chemical l a n d f i l l . This method assumes that data 

collected from the comparison areas w i l l correspond to 

"normal" or habitable conditions which, when compared 

to s i m i l a r measurements i n the EDA, provide an 

i n d i c a t i o n of whether EDA neighborhoods and homes are 

or are not " s i g n i f i c a n t l y d i f f e r e n t " with respect to 

contamination by LCIC from those i n comparable western 

New York communities. The comparison approach to 

developing h a b i t a b i l i t y c r i t e r i a i s based on the 

assumption that inhabited urban neighborhoods that meet 

public health and housing codes and are not impacted by 

8 
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a chemical l a n d f i l l are habitable. The c r i t e r i a are 

designed to determine whether the EDA i s uninhabitable 

due to contamination by chemicals which migrated or 

were displaced from the Love Canal. No c r i t e r i a w i l l 

provide assurances that the EDA i s " r i s k free." 

H a b i t a b i l i t y decisions w i l l be based p r i m a r i l y on 

s t a t i s t i c a l l y v a l i d comparisons of low l e v e l 

environmental contamination between EDA neighborhoods 

and comparison areas. This approach has been designed 

to i d e n t i f y the p o t e n t i a l presence of toxic chemicals 

related to t h i s hazardous waste disposal s i t e . 

However, i t s implementation presents certain major 

problems: 

1. Environmental sampling data collected from the EDA 

contain a high percentage of reported "non-detect" 

results for chemicals known to have been deposited 

i n Love Canal. For the selected LCICs, 2 percent 

of s o i l LCICs had reported concentrations and 

6 percent of the a i r LCICs had reported 

concentrations (Appendix 9) . 

2. Standard technology for detecting chemicals 

( p a r t i c u l a r l y i n s o i l ) i s l i m i t e d at the ultra-low 

range ( i . e . , low parts per b i l l i o n and below) and 

9 
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does not d i f f e r e n t i a t e concentrations under the 

parts per t r i l l i o n range. 

The precision and accuracy of the standard 

available analytic chemistry technology decrease 

i n the detection of ultra-low concentrations of 

chemicals i n various environmental (and biologic) 

samples. 

S t a t i s t i c a l methods are l i m i t e d f o r defining 

s i g n i f i c a n t differences i n data sets that include 

a vast majority of chemical concentrations below 

the l i m i t of detection (Appendix 10). 

S t a t i s t i c a l c a p a b i l i t i e s to detect a preset 

difference with a given sample size are l i m i t e d by 

data v a r i a b i l i t y . Increasing v a r i a b i l i t y makes 

the difference more d i f f i c u l t to detect. 

There i s very l i t t l e d i r e c t observation data which 

defines the human health effe c t s of exposures to 

chemicals at low concentrations i n environmental 

media i n r e s i d e n t i a l settings. 

There i s l i t t l e data on background levels of the 

chemicals of concern i n the Love Canal EDA i n 

comparable r e s i d e n t i a l settings i n the U.S. 
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The proposed h a b i t a b i l i t y c r i t e r i a and,the ultimate 

decision on the h a b i t a b i l i t y of the Love Canal EDA deal 

with these problems i n the following manner: 

1. For purposes of r e p r o d u c i b i l i t y , unique and heroic 

laboratory methods should be avoided; however, 

state-of-the-art methods should be applied to 

obtain the lowest feasible l i m i t s of detection. 

Accepted laboratory methods with stringent q u a l i t y 

assurance and q u a l i t y control should be followed 

even though the v a r i a b i l i t y of analytic results 

may increase at very low concentration levels. 

Measurements with large inaccuracies w i l l be down-

weighted i n the s t a t i s t i c a l comparisons. 

Estimates of detection l i m i t s w i l l be based on 

appropriate s t a t i s t i c a l techniques and. defined 

such that the detection l i m i t i s the sample 

concentration which can be detected with 

95 percent confidence and which requires 

95 percent non-detects i n procedural blanks. This 

determines the p r o b a b i l i t y of false positives and 

false negatives. 

2. Sampling plans should be guided by what i s 

understood about how chemicals from the Love Canal 

are l i k e l y to reach the EDA, focusing on the most 

plausible pathways for migration. 
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3. The s o i l sampling plan should be designed to 

detect an order-of-magnitude difference between 

the EDA neighborhoods and comparison areas for 

each LCIC. The design should employ c r i t e r i a of 

5 percent ove r a l l significance for a l l comparisons 

and 90 percent power for an order-of-magnitude 

difference for each single comparison. 

4. The a i r sampling plan should be designed to 

characterize the d i s t r i b u t i o n of a i r LCIC 

concentrations i n the comparison areas. Wind 

speed and d i r e c t i o n should be recorded during 

ambient a i r sampling. Indoor a i r samples should 

be taken i n the basements. 

5. For purposes of s t a t i s t i c a l comparisons, a l l 

nondetected concentrations from each laboratory 

for each LCIC w i l l be considered equal i n both the 

EDA neighborhoods and the comparison areas. 

6. Several s t a t i s t i c a l procedures w i l l be used to 

compare i n d i v i d u a l (univariate) and c o l l e c t i v e 

(multivariate) properties of LCICs between each 

EDA neighborhood and the comparison areas. A 

s t a t i s t i c a l l y s i g n i f i c a n t difference should take 

i n t o account the r e l i a b i l i t y of data across the 

observed range of concentrations. One approach is 
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to use more stringent , s t a t i s t i c a l c r i t e r i a to 

detect s i g n i f i c a n t differences for comparisons at 

very low LCIC concentrations, while less stringent 

c r i t e r i a would be used to detect s i g n i f i c a n t 

differences at higher concentrations. 

7. The data sets should be evaluated for general 

trends and directions as well as for s t a t i s t i c a l l y 

s i g n i f i c a n t differences. 

8. The determination of h a b i t a b i l i t y or non-

h a b i t a b i l i t y of any EDA neighborhood w i l l require 

a prudent public health judgment based on a review 

of the data from the comparison studies as well as 

a l l other pertinent factors. The ultimate 

determination should be explained and j u s t i f i e d . 

A l l of the environmental t e s t i n g data from the 

comparison studies including the information regarding 

sampling error, q u a l i t y c o n t r o l / q u a l i t y assurance of 

the laboratory work, and the values reported w i l l be 

made available to the general public and the s c i e n t i f i c 

community for analysis and i n t e r p r e t a t i o n . Data from 

the comparison areas should be l i m i t e d s u f f i c i e n t l y to 

protect the privacy of the home owners. 
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5. SPECIAL PROVISIONS 

Before the proposed h a b i t a b i l i t y c r i t e r i a are used to 

evaluate the h a b i t a b i l i t y of the EDA, the following 

provisions should be met: 

1. The h a b i t a b i l i t y c r i t e r i a should be subjected to 

an independent s c i e n t i f i c peer review.. 

2. A small-scale p i l o t study should be conducted to 

demonstrate the f e a s i b i l i t y of implementing the 

h a b i t a b i l i t y c r i t e r i a as proposed. 

3. The sampling and analysis plan for the study 

should be developed a f t e r completion of the p i l o t 

study and should be peer reviewed p r i o r to the 

implementation. 

4. The following recommendations, as stated i n 1981 

by DHHS, must be complied with: "Any judgment 

regarding the future h a b i t a b i l i t y of the Love 

Canal area rests on two important requirements. 

The f i r s t reservation i s that appropriate measures 

must be taken to clean up the obvious 

contamination of loc a l storm sewers and t h e i r 

drainage t r a c t s . Second, the security of Area 11* 

*Refers to the actual Love Canal and Rings I and I I of 
residences that surround i t . 
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must be re-evaluated to guarantee permanent 

containment of chemicals i n the dump. To assure 

h a b i t a b i l i t y i n t o the i n d e f i n i t e future, i t i s 

essential that optimal containment methods are 

i n s t a l l e d and maintained and that continuous 

safeguards are observed to prevent further leakage 

from the s i t e either through erosion of the clay 

cover or through i t s displacement by movement of 

dump contents." 

The contamination of the storm sewers and creeks by 

2,3,7,8-TCDD has not been remedied. This has caused 

two major concerns: 

1. I f the c r i t e r i a allow the area to be considered 

acceptable for habitation p r i o r to completion of 

remediation, there may be no incentive to complete 

remediation.' 

2. I f remediation, when implemented, includes the 

movement of TCDD-contaminated s o i l and water i n t o 

the EDA for treatment or storage or both as well 

as for transport or temporary storage, i t may 

force a reassessment of the h a b i t a b i l i t y c r i t e r i a 

for the EDA or render them non-applicable. 
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Therefore, i t i s the consensus of the s c i e n t i f i c 

advisors, HHS and DOH, that the c o l l e c t i o n of 

environmental samples may proceed and could occur 

immediately, that an analysis of results could take 

place,, and that comparisons could be made. However, 

further application of the c r i t e r i a and decisions on 

h a b i t a b i l i t y must await f u l l remediation of the 

contamination of the storm sewers and, where indicated, 

the sanitary sewers. There must also be an acceptable 

plan for remediation of the creeks and, i f applicable, 

other areas of known or suspected TCDD contamination 

such as the 93rd Street School i n the EDA. This i s 

intended to protect against human exposure or danger of 

further contamination of the environment with TCDD. In 

no event should people be encouraged to move in t o the 

EDA u n t i l the contamination i n the creeks, as i t 

affects the EDA, i s remediated. 

Based on these concerns, additional technical and 

administrative safeguards that provide for e f f e c t i v e , 

continuous, and c l e a r l y accountable management of the 

Love Canal s i t e must be i n place: 

1. The administrative structure should ensure 

accountability. The agency which administers the 

remedial program at Love Canal, including 

operation of the treatment plant, must ensure that 
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the operation meets a l l applicable Federal and 

State standards and regulations and i s open to 

independent outside monitoring and review. Under 

the November 1984 amendments to the Resource 

Conservation and Recovery Act (RCRA, 42 U.S.C. 

3251 et seq.), EPA has the r e s p o n s i b i l i t y to 

review the operation of state-owned or operated 

waste treatment f a c i l i t i e s . 

2. Protocols for a l l aspects of the remedial action, 

including the treatment plant operation and 

supervision, should be developed. The protocols 

should include a timely synthesis, scrutiny, and 

application of an a l y t i c a l results for routine 

control and day-to-day operation of the treatment 

plant. Analyses should include determinations of 

the volume of leachates processed, amount and 

character of sludge generated, leachate 

characteristics during treatment ( i n f l u e n t , 

midpoint, and e f f l u e n t ) , and carbon removal and 

replacement requirements. 

3. Quarterly reports summarizing results of remedial 

action/treatment plant operations should be 

prepared, advertised, and made available for 

public scrutiny. . 
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4. A plan f o r periodic monitoring of the shallow well 

water i n the EDA by EPA and NYSDEC to determine 

the effectiveness of remediation should be 

prepared and implemented. The plan should 

describe immediate measures that w i l l be taken i f 

the monitoring program reveals v u l n e r a b i l i t i e s or 

fa i l u r e s i n the remediation a c t i v i t i e s . 

COMPARISON STRATEGY 

A. Neighborhoods 

C r i t e r i a for h a b i t a b i l i t y are intended to af f e c t 

general r e s i d e n t i a l v i a b i l i t y over and above the 

designation of any in d i v i d u a l home as "safe." For t h i s 

reason, sociological advice resulted i n the delineation 

of 13 discrete areas w i t h i n the EDA that contain 

obvious arrangements of housing with the po t e n t i a l to 

become s o c i a l l y l o g i c a l r e s i d e n t i a l groupings. The 

delineation of these neighborhoods was based i n part on 

input s o l i c i t e d from some of the community members. 

Boundaries of neighborhoods are established by 

geographic barriers (creeks, roads, e t c . ) , community 

interactions (location of schools, churches, e t c . ) , and 

social d i s t i n c t i o n s (income, e t h n i c i t y , e t c . ) . The 

18 

LOV-003-000303



current designation f o r the 13 neighborhoods i s of . 

necessity greatly-influenced by geography and much less 

by other factors since the EDA i s largely uninhabited; 

This s i t u a t i o n provides the opportunity to redefine 

neighborhoods by moving t h e i r geographic boundaries i f 

t h i s should be desirable. For example, i t i s possible 

to have one small area of contamination at the junction 

of neighborhoods s i x , seven, and eight that would, by 

current d e f i n i t i o n , make a l l three neighborhoods not 

habitable. The option of redefining the boundaries 

w i l l be maintained to l i m i t the impact of such finding 

to the area d i r e c t l y involved and to assure contiguity 

of habitable homes. 

A sampling plan w i l l be developed to c o l l e c t samples to 

determine the LCIC concentrations i n s o i l throughout 

each neighborhood i n the EDA. The sampling plan w i l l 

allow the assessment of the chosen aggregate values 

(e.g., mean, mode, median, percentiles, etc.) of each 

LCIC i n each neighborhood i n the EDA and i n the 

comparison areas. In addition, the samples w i l l be 

available for ind i v i d u a l examination and comparison. A 

sampling location may be retested and appropriate 

remedial action taken i f the in d i v i d u a l LCIC 

concentrations from that location are greater than 

anticipated. 
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A neighborhood i n the EDA i s considered habitable i f 

a l l three of the following conditions are met: 

1. I f s o i l sample measurements of TCDD are less than 

1 ppb; and, 

2. I f the chosen aggregate values (e.g., mean, 

median, percentiles, etc.) of each non-TCDD LCIC 

evaluated both i n d i v i d u a l l y (univariate) and 

c o l l e c t i v e l y (multivariate) are not s i g n i f i c a n t l y 

d i f f e r e n t than the values from the comparison 

areas; and, 

3. I f the i n t e g r i t y of the neighborhood with 

reference to the h a b i t a b i l i t y of in d i v i d u a l homes 

wi t h i n i t and to i t s location r e l a t i v e to other 

neighborhoods (habitable or uninhabitable) i s 

maintained. 

B. Residences 

The a i r i n each residence i n the EDA w i l l be sampled 

for airborne LCICs. The NYSDOH made a commitment to 

sample a i r i n in d i v i d u a l houses w i t h i n the EDA for two 

reasons: 
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1. A i r i n basements was sampled to seek evidence of 

migration from the l a n d f i l l during the early 

period of the Love Canal c r i s i s (1978). While the 

findings could not be interpreted conclusively, 

the results did show varying levels of chemicals; 

t h i s was a source of great concern to the 

occupants, and t h i s concern remains. 

2. Existing chemicals i n each residence need to be 

assayed p r i o r to reoccupancy to document levels 

for both the new occupant and the government. I t 

w i l l not be possible to make d i r e c t comparisons 

between empty residences and occupied residences. 

Occupied residences i n the EDA w i l l be compared to 

occupied residences i n the comparison areas. 

Residences i n the EDA with LCIC concentrations found to 

be s i g n i f i c a n t l y greater than the chosen aggregate 

concentration of those LCICs measured i n the comparison 

areas w i l l be selected f o r retesting and remediation i f 

appropriate. Ambient a i r samples w i l l be taken when 

indoor a i r i s sampled to assure that findings i n the 

houses are not affected by out-of-doors a i r conditions. 

Ambient a i r data w i l l be available i f needed. 

The LCIC concentrations measured i n unoccupied 

residences i n the EDA w i l l be compared to EDA ambient 

a i r LCIC concentrations. Unoccupied residences i n the 
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EDA with a i r LCIC concentrations s i g n i f i c a n t l y greater 

than the chosen aggregate concentration of those LCICs 

measured i n the EDA ambient a i r w i l l be selected for 

rete s t i n g and remediation i f appropriate. 

A residence i n the EDA i s considered habitable i f a l l 

three of the following conditions are met: 

1. I f i t i s located i n a neighborhood judged to be 

habitable; and, 

2. I f the results of the a i r comparisons show that 

retes t i n g and/or remediation are not necessary; 

and, 

3. I f remediation i s performed and i s shown to be 

successful. Remediation w i l l be considered 

successful i f LCIC are reduced to the same levels 

as found i n habitable areas. 

C. Churches and Commercial Establishments i n the EDA 

At the request of t h e i r respective owners, churches, 

commercially owned land, and other non-residential 

properties w i l l be included i n the s o i l sampling 

protocol, and a i r i n churches and commercially owned 

establishments w i l l be tested for LCICs. The same 
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h a b i t a b i l i t y c r i t e r i a used for residences w i l l be 

applied. 

D. The EDA 

The whole EDA w i l l be judged uninhabitable i f no 

habitable neighborhoods can be defined w i t h i n i t by the 

c r i t e r i a . 

COMPARISON AREAS AND SELECTION METHODOLOGY 

The comparison areas w i l l be chosen from two or more 

inhabited urban r e s i d e n t i a l census t r a c t s i n western 

New York State selected on the basis of.the following 

sequentially applied c r i t e r i a (Appendix 11): 

1. Contain s o i l types and hydrogeological conditions 

similar to those found i n the EDA; and, 

2. Have borders located as far from known chemical 

l a n d f i l l sites as possible, but no less than 

one-half mile; and preferably no less than one 

mile; and, 

3. Exhibit s i m i l a r i t i e s to the EDA with respect to 

Niagara Falls urban i n d u s t r i a l framework and 

i n d u s t r i a l base, prevailing winds i n r e l a t i o n to 

i n d u s t r i a l point sources of pot e n t i a l 
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environmental contamination, and selected 

socioeconomic status indicators such as density, 

value, and age of housing units. 

In essence, the comparison areas w i l l be chosen from 

two or more census tracts matched as closely as 

possible with the census tracts comprising the EDA, 

with the exception of the limitation on proximity to a 

known chemical l a n d f i l l . 

The methodology for selecting the comparison areas w i l l 

include the following sequence of steps: 

1. Identify and characterize s o i l types and 

hydrogeology found in the EDA. 

2. Identify and map census tracted areas in western 

New York with s o i l types and hydrogeology similar 

to those of the EDA. 

3. Identify and map known chemical l a n d f i l l sites in 

and adjacent to the census tracts identified in 

"2" above. 

4. Rank census tracts with EDA-like s o i l types and 

hydrogeological conditions by distance from known 

chemical l a n d f i l l sites, excluding those census 
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t r a c t s with borders one-half mile or less from 

known s i t e s . : . 

5. Compare the remaining census t r a c t s with the two 

census t r a c t s comprising the EDA for s i m i l a r i t y 

with respect to i n d u s t r i a l base, prevailing winds 

i n r e l a t i o n to i n d u s t r i a l point sources of 

po t e n t i a l environmental contamination, and 

selected socioeconomic status indicators such as 

density, value, and age of housing. 

6. Starting with census t r a c t s closest to known 

l a n d f i l l s i t e s , r e j e c t t r a c t s which represent the 

poorest match with the EDA, u n t i l the l i s t i s 

reduced to six t r a c t s . 

7. Review exis t i n g data on l a n d f i l l sites proximate 

to the six t r a c t s for any suggestion of pot e n t i a l 

impact on each of the six census t r a c t s ; r e j e c t 

any t r a c t s for which there i s evidence of o f f s i t e 

migration from a proximate l a n d f i l l s i t e which 

could p o t e n t i a l l y a f f e c t the t r a c t . 

8. V i s i t the remaining t r a c t s and survey for visual 

comparability with the EDA; r e j e c t t r a c t s or 

portions of t r a c t s which, i n the opinion of 

NYSDOH, are markedly d i f f e r e n t . 
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The two or more census t r a c t s which are located 

farthest from or are the least impacted by known 

l a n d f i l l s i t e s and which have met a l l the other 

c r i t e r i a w i l l be selected for use as the comparison 

areas. The environmental data generated from the 

sampling of the two or more census t r a c t s w i l l be 

treated as one data set but data from a l l census tr a c t s 

w i l l be available for separate analysis i f such 

analysis i s deemed worthwhile. 

ENVIRONMENTAL MEDIA AND LCICs TO BE CONSIDERED 

A. Environmental Media 

S o i l , ambient a i r , and indoor a i r were selected as the 

environmental media representing the most s i g n i f i c a n t 

pathways f o r human exposure to Love Canal chemicals and 

the most appropriate to sample for purposes of the 

h a b i t a b i l i t y study. Other media considered included 

groundwater, surface water, water collected i n house 

sumps, sediments, f l o r a , and fauna. The po t e n t i a l of 

each media as a pathway for human exposure and as a 

pathway of migration of Love Canal chemicals i n t o the 

EDA was considered as was the l i k e l i h o o d of detecting 

Love Canal chemicals i n each media with standard 

a n a l y t i c a l procedures (Appendix 9). These 

considerations served as the basis for the selection of 

environmental media for comparison sampling. Surface 
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water, groundwater, and water i n sumps were given 

serious consideration as environmental media for 

comparison sampling but were not selected. 

Surface water i s excluded as a sampling media f o r the 

h a b i t a b i l i t y study because s o i l sampling i s judged to 

be preferable and more meaningful. Soil i s always 

present, while surface water i s not. When present, 

surface water i s c h i e f l y p r e c i p i t a t i o n which has not 

been absorbed i n t o the s o i l and evaporated. Chemical 

levels measured i n surface water would be a r e f l e c t i o n 

of those i n the s o i l on which the surface water l i e s . 

Also s o i l s w i l l contain a l l contaminants present; 

surface water, only the water soluble compounds. 

Groundwater i s excluded as a comparison media because 

i t does not represent a d i r e c t route of human exposure 

to Love Canal chemicals. Groundwater i s not now or 

ever l i k e l y to be a source of domestic water supply i n 

the Emergency Declaration Area and does not thereby 

represent an ingestion source for EDA residents. 

Furthermore, ex i s t i n g groundwater chemical and 

hydrogeological data demonstrate l i t t l e , i f any, 

groundwater contamination beyond Rings I and I I 

(Appendix 6). In addition, periodic groundwater 

monitoring i s included as one of the special provisions 

required by the H a b i t a b i l i t y C r i t e r i a and i s an 

i n t e g r a l part of the remedial program. Monitoring 
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wells are currently located around the Love Canal s i t e 

at varying distances from the drain and are i n s t a l l e d 

to d i f f e r e n t depts. Analysis of data collected i n 1984 

demonstrated that concentrations of Love Canal 

chemicals, i f present, were below the detection l i m i t s 

of the sampling and a n a l y t i c a l procedures used. 

Water for household sumps i s not included among the 

selected environmental sampling media though i t i s 

recognized that should contaminated groundwater leak 

i n t o basements, i t would s e t t l e i n sumps and v o l a t i l i z e 

i n the a i r . For purposes of the h a b i t a b i l i t y study, 

indoor a i r sampling i n basements i s judged to serve as 

an adequate in d i c a t i o n of exposure to Love Canal 

contaminants which may be transported i n t h i s way 

(through groundwater i n t o sumps). Sumps also serve as 

the drain for any domestic product s p i l l s which could 

r e s u l t i n unreliable measurements of Love Canal 

chemicals. 

B. Love Canal Indicator Chemicals 

The use of a select number of chemicals to represent a 

larger number of chemicals has been used as an approach 

to assess the p o t e n t i a l for and extent of chemical 

contamination at other hazardous waste sites i n Western 

New York. Fundamental to the selection of Love Canal 

Indicator Chemicals (LCICs) i s an understanding of 
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t h e i r intended Use i n the comparison aspect of 

determining the h a b i t a b i l i t y of the EDA. The key 

question to be answered through comparative sampling of 

s o i l and a i r i s whether the concentrations of LCICs 

found i n the EDA are or are not " s i g n i f i c a n t l y 

d i f f e r e n t " from the concentrations of the same 

chemicals found i n comparison areas i n Western New 

York. This approach assumes that the LCIC are 

indic a t i v e of a larger group of chemicals o r i g i n a t i n g 

from the Love Canal, that the EDA may have been 

affected by the migration of chemicals from the Love 

Canal, and that the data collected from comparison 

areas correspond to "normal background" levels of 

LCICs. The data obtained from comparative sampling, 

along with that from dioxin sampling, w i l l be used to 

assess the r e l a t i v e h a b i t a b i l i t y of the EDA. 

The process used to select the LCIC involved several 

steps. The f i r s t was to i d e n t i f y a l l chemicals known 

or suspected to have been deposited at the Love Canal. 

These chemicals are l i s t e d i n Table I . i n Appendix 9. 

The second was to review the chemical, physical, and 

b i o l o g i c a l properties of the chemicals to determine 

which were more appropriate for use as media-specific 

indicator chemicals. The six factors considered to 

evaluate the appropriateness of the chemicals as 

indicators of contamination by a larger group of Love 
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Canal Chemicals included: s o l u b i l i t y , absorbency, 

s t a b i l i t y and r e a c t i v i t y , biodegradability, a b i l i t y to 

be measured using standard a n a l y t i c a l techniques, and 

ubiquity. Those Love Canal Chemicals with 

unsatisfactory physical, chemical, and b i o l o g i c a l 

properties f o r media specific sampling as well as 

ubiquitous chemicals are l i s t e d i n Table I I i n 

Appendix 9. 

The t h i r d step was to determine through a review of a l l 

ex i s t i n g environmental data which chemicals were found 

i n Rings I and I I as well as i n the EDA and which 

showed a decreasing gradient from Rings I and I I to the 

EDA, i n d i c a t i n g a high p o t e n t i a l for migration or 

displacement from the Canal. The application of these 

selection c r i t e r i a for considered chemicals are 

summarized by media i n Table 5 i n Appendix 9. 

Based on these selection c r i t e r i a the following 

chemicals were selected as LCICs for a i r and s o i l : 

A i r 

chlorobenzene 

2-chlorotoluene 

4-chlorotoluene 
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Soil 

t o t a l BHC 

beta BHC 

gamma BHC 

chlorobenzene 

1,2-dichlorobenzene 

1,2,4-trichlorobenzene 

1,2,3,4 tetrachlorobenzene 

2-chloronaphthalene 

The use of a li m i t e d number of indicator chemicals w i l l 

allow for greater a n a l y t i c a l s e n s i t i v i t y , more r e l i a b l e 

q u a l i t y assurance and q u a l i t y control of sampling and 

analyses, and greater ease of in t e r p r e t a t i o n during the 

f u l l scale h a b i t a b i l i t y study. 

QA/QC OF ENVIRONMENTAL DATA 

Any environmental data used i n determining h a b i t a b i l i t y 

should meet the requirements for QA/QC as discussed i n 

Appendix 12. Future environmental sampling protocols 

should be reviewed by the community and the TRC before 

they are implemented. EPA standards for QA/QC should 

be adhered to i n any future environmental analyses. 
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10. CONSENT FOR SAMPLING 

A l l environmental sampling recommended i n t h i s document 

w i l l require w r i t t e n consent of the landowners. I t i s 

recommended that a p i l o t study be conducted as soon as 

possible to determine the willingness of property 

owners to pa r t i c i p a t e i n t h i s study. 

11. OTHER IMPORTANT CONSIDERATIONS 

The c r i t e r i a f o r determining h a b i t a b i l i t y , as specified 

above, were based on ex i s t i n g knowledge of toxicology 

and are expected to protect future residents of the 

area against detectable harm from any residual levels 

of Love Canal chemicals that may remain. Nonetheless, 

to address certain basic indicators of public health i n 

Love Canal—with the understanding that the results of 

future studies may r e f l e c t exposures before relocation, 

unmeasured factors related to the response to a 

perceived c r i s i s , or undetermined exposures a f t e r 

relocation—-the s c i e n t i f i c experts recommended that the 

NYSDOH determine the following: 

1. Whether Love Canal residents have experienced an 

increased m o r t a l i t y rate r e l a t i v e to other 

comparable U.S. urban areas. 

32 

LOV-003-000317



2. Whether the rate of cancer has increased 

among Love Canal residents r e l a t i v e to other 

comparable U.S. urban areas. 

3. Whether the rate of congenital malformations or 

other adverse reproductive outcomes have increased 

among Love Canal residents r e l a t i v e to other 

comparable U.S. urban areas. (The above 

indicators of general health status w i l l be 

reviewed i n the comparison areas.) 

4. Whether studies can be designed to determine i f 

other chronic diseases or social problems that can 

be independently v e r i f i e d have occurred moire 

frequently i n Love Canal residents. 

5. Whether small-animal surveillance i s feasible and 

useful. 

Although the above determinations are not d i r e c t l y 

related to the development of h a b i t a b i l i t y c r i t e r i a , 

the major importance of the Love Canal episode requires 

that New, York State health o f f i c i a l s assure the public 

and s c i e n t i f i c community that these questions w i l l be 

addressed and reported i n a timely manner. 

WDR102/036 
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The following appendices were developed to 
support and clarify the habitability criteria and 
should be read and interpreted within that context. 
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Appendix 1 

CHRONOLOGY OF LOVE CANAL 

Segments of the history of the Love Canal have been documented 1n several 
publications during the last five years. These publications have been used as 
a source of Information 1n compiling this summary of the events leading to the 
charge to the Centers for Disease Control (CDC) and the New York State 
Department of Health (NYSDOH) by the Environmental Protection Agency (EPA) to 
recommend criteria to determine habitability 1n the Love Canal Emergency 
Declaration Area. 

The former Love Canal landfill 1s a rectangular, 16-acre tract of land 
located 1n the southeast end of the City of Niagara Falls 1n Niagara County on 
the western frontier of New York State. 

The landfill takes Its name from William T. Love, whose plan It was 1n the 
1890's to dig a power canal between the upper and lower Niagara Rivers to 
provide cheap hydroelectric power for a proposed model industrial dty. The 
model dty project and the partially dug canal were abandoned before the turn 
of the century when alternating current was Invented, obviating the need for 
Industry to locate near the source of power. 

Aerial photography from 1938 depicts the canal as being about 3,000 feet 
long and almost 100 feet wide, extending 1n a north-south axis, with the 
southern end approximately 1,500 feet from the Niagara River. Much of the 
canal bed contained Impounded water and there was no visible evidence of waste 
disposal 1n 1938. The excavation was reportedly used as a swimming hole for 
local residents for several decades Into the, twentieth century. 

Manufacturing of chemical and allied products was, and still 1s, a major 
Industrial enterprise 1n Niagara County. In 1970 there were nine major 
chemical producing companies 1n the county employing a total of 5,267 people. 
Today, 115 Inactive hazardous waste sites have been Identified within the 
county. One of these 1s the Love Canal landfill, 1n which the Hooker Electric 
Chemical Company, now the Occidental Chemical Corporation, admitted to dumping 
at least 21,800 tons of chemical wastes between 1942 and 1953. These wastes, 
some drummed, some not, Included chlorinated hydrocarbon residues, processed 
sludges, fly ash and other materials. The City of Niagara Falls also used the 
site for disposal of municipal wastes for a number of years, concluding 1n 
1953. 

In the spring of 1953, the site was sold by the Hooker Chemical Company to 
the Board of Education of the City of Niagara Falls. Beginning 1n 1950, home 
building accelerated along the streets adjacent to the canal and the existing 
residential neighborhood grew (several homes had been built 1n the 1930's and 
40's). In 1954 a public elementary school was built on the middle third of 
the Love Canal property. 

During the years that followed, chemical odors from the landfill were 
cited.by residents 1n complaints to local officials. There were also 
persistent reports of chemicals breaking through the top soil of the 
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canal, spontaneous fires on the canal, and children and pets Injured by 
chemicals while playing at the canal site, etc. 

As early as the m1d-70's 1t became Increasingly apparent that rain water 
and melting snow had seeped Into the canal and forced waste chemicals to the 
surface of the site and led to the lateral spread of chemicals Into yards and 
basements of adjoining homes. Other possible migration routes are being 
studied and have not been ruled out. 

In the late winter of 1978, Department of Health (DOH) analyses of sump 
samples from eight homes abutting the Love Canal revealed significant levels 
of toluene, chlorobenzene, dlchlorobenzene, and other compounds. The 
Environmental Protection Agency (EPA) released a report by Research Triangle 
Institute confirming the presence of significant contamination of air samples 
taken from six homes bordering the landfill. In April, based on these 
findings and a review of other Information, the New York State Commissioner of 
Health declared the area a threat to human health and welfare and ordered 
local health officials to restrict access to the landfill site. 

Throughout the spring and summer a remedial action plan was developed, 
environmental sampling and analyses continued, and epidemiological studies 
were Initiated. At the end of July, the Commissioner of Health convened a 
meeting of nationally prominent experts 1n toxicology, epidemiology and 
Industrial hygiene to present the State's findings, seek recommendations and 
review further actions to protect public health and correct environmental 
problems. 

On August 2, 1978 the Commissioner of Health declared a state of emergency 
at the Love Canal and Issued a second, more detailed order to the county, dty 
and school board recommending relocation of pregnant women and children under 
two residing 1n those dwellings adjacent to the canal, as well as closure of 
the 99th Street School. 

Recognizing the complexity of the Love Canal situation and the necessity 
for close coordination of all State activities and assistance, the Governor on 
August 3, 1978 directed the formation of an Interagency Love Canal Task 
Force. The Task Force was charged with three responsibilities: 

- the relocation of affected families; 

- the construction of a drainage system to prevent further migration 
of toxic chemical waste from the landfill; and 

- the continuation of environmental testing and toxlcologlcal and 
epidemiological health studies. 
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On August 7, 1978 the President of the United States declared an emergency 
under Public Law 93-288 and authorized.actions necessary to save lives and 
property or to avert or lessen the threat of disaster at the Love Canal; and 
the Governor expanded the State's relocation effort, authorizing permanent 
evacuation of all persons 1n homes 1n the first two rings Immediately adjacent 
to the canal regardless of family makeup. This directive called for the 
Immediate relocation of 239 families to Interim housing, a subsequent move to 
permanent housing of their choice, and a provision of all relocation benefits 
which normally accompany State acquisition of right of way. 

To accomplish this unprecedented undertaking, personnel with experience 1n 
purchase of real property from around the State were called 1n to Inventory 
available housing, Interview residents to determine housing needs, survey and 
appraise homes, arrange for families to rent and move Into temporary housing, 
provide security for the empty houses, purchase the 239 Love Canal homes 1n 
Rings I and II at fair market value, and help families make the move to 
permanent housing. 

During the same period, plans were finalized to contain the migration of 
chemicals from the canal site, and environmental testing and epidemiological 
studies continued. These measures, however, failed to reassure residents 
remaining 1n areas surrounding the canal that their health and safety was 
secured. Residents outside of Rings I and II were concerned that chemical 
wastes might have migrated Into their homes and also feared that planned 
remedial work would cause additional exposure to toxic chemicals. In an 
effort to address these fears, the Love Canal Homeowners Association organized 
activities to effect a further expansion of the boundaries of the officially 
designated "state of emergency" to enable more families to be eligible for 
permanent relocation. 

By January 1979, virtually all families living 1n Rings I and II had been 
temporarily relocated, and 232 purchase agreements had been signed by the 
State with the owners of eligible Love Canal properties. 

To further assist Love Canal homeowners and help stabilize the area, the 
State approved a $1.2 million support program, Including $1 million 1n State 
aid for a five-year graduated property tax relief program and a $200,000 
contract with United Way of Niagara Falls to provide psychological and family 
counseling for area residents. 

Based on continuing evaluation of environmental and health data, the 
Department of Health, on February 8, 1979, Issued a supplemental order 
recommending that all pregnant women and children under the age of two 
(residing between 97th Street and 103rd Street and from Frontier Avenue north 
to Colvln Boulevard) be temporarily relocated away from the area. The 
Governor modified the order to apply to entire families with pregnant women or 
young children and to Include residents of the LaSalle Development, a low 
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Income housing project west of the Love Canal. Approximately 49 families 
became eligible for this temporary relocation and, of these, 45 were 
temporarily moved from the area at their request. 

In June of 1979, a State Supreme Court Justice, 1n response to a Show 
Cause Order filed by the Homeowners Association, ordered temporary relocation 
at State expense for area residents who claimed to be suffering illness or 
having breathing difficulties associated with site excavation work to lay the 
peripheral drains around the landfill. Throughout the summer and fall, 
particularly on smoggy days, varying numbers of area residents requested and 
were given temporary relocation to hotels or to nearby Niagara University 
because of such Illness or discomfort. 

By m1d-0ctober 1979, three relocation programs were 1n progress at the 
Love Canal, with the following status: 

1. Permanent Relocation Program for Rings land II: of the 239 
families eligible, 237 closings on property parcels had been completed. 

2. Temporary Relocation Program for Families with Pregnant Women or 
Young Children: of the 49 eligible famlles, 33 sought and had been 
placed 1n apartments or other, longer term housing. 

3. Temporary Relocation Based on Illness Associated with Remedial 
Construction Work: 91 families were being maintained 1n temporary 
accommodations. 

On November 5, 1979 the last of the deep excavations at the construction 
site was completed and the temporary relocation program ordered by the Supreme 
Court was terminated; residents 1n hotels were notified that temporary housing 
1n hotels would no longer be provided at State expense. 

In the two years that followed, an increasingly adversarial relationship 
developed between certain state and local officials, on one hand, and a core 
of remaining residents on the other. The conflict between the two was rooted 
1n the fact that the boundaries of risk were and continue to be ambiguous. 

While Increased levels of chemicals related to the Canal were detected on 
the Canal site Itself, 1n storm sewers and creeks draining the area, and 1n 
certain homes 1n the first two rings, no official report was Issued 
documenting either the extent of leachate migration or the probability of 
health risk attendant upon 1t. The decision to relocate residents from Rings 
I and II has been characterized as a pragmatic one, based on limited data 
demonstrating beyond any reasonable doubt that toxic chemical waste products 
had been Identified 1n and/or on the property of some specific homeowners 
living adjacent to the Canal. These findings and the reactions of homeowners 
to 1t suggested the relocation of all residents living on the streets 
immediately surrounding the Canal as the most prudent course of action. 
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A number of remaining residents felt that these boundaries drawn by the 
state for relocation may have been arbitrary, and less than fully reasonable, 
and groups of such residents and advocates began to organize around their 
convictions. Among these were the Love Canal Homeowners Association and the 
Ecumenical Task Force. Media focused Intense public and political attention 
on the Love Canal situation and a barrage of criticism on the state's policies 
ensued. 

On May 17, 1980, the EPA announced that a recent study showed evidence 
that some residents of the Love Canal may have suffered chromosome damage from 
exposure to toxic chemicals burled at the landfill. This announcement created 
widespread panic and fear among remaining residents. Three days later, Love 
Canal Homeowners held two representatives of the EPA hostage for five hours 1n 
an effort to gain a hearing with the White House to demand Immediate 
evacuation of the area surrounding the Canal and Rings I and II. 

Responding to the situation on May 21, 1980, the Governor Carey requested 
President Carter to declare an emergency 1n the Love Canal area, paving the 
way for federal aid to relocate families who lived near the former dumps1te. 
President Carter responded on May 22, 1980 by declaring a Federal Emergency 1n 
the area and offering federal funds for temporary relocation. In June of that 
same year, the Governor, stating that the federal declaration did not go far 
enough, requested federal assistance 1n the purchase of Love Canal homes. 

On July 3, Congress approved emergency appropriations allowing the 
President to spend up to $20 million on the relocation of families 1n the Love 
Canal EDA. Following several weeks of negotiations, the federal government 
agreed to provide a $7.5 million grant and a $7.5 million advance to New York 
State for the acquisition of Love Canal properties. This $15 million total 
was to be administered by the previously created Love Canal Area 
Rev1tal1zat1on Agency, which would act as the agent for the purchase of 
eligible properties and for the rev1tal1zat1on of the area. This 
unprecedented agreement was signed by the Governor and the President 1n 
October 1980, rendering some 550 homes eligible for purchase at the owner's 
request. To date, 442 of the 550 eligible homes 1n the EDA have been 
purchased by LCARA. 

In the last two years, Increasing attention has been directed toward the 
stabilization and rev1tal1zat1on of the EDA. In the summer of 1982, the USEPA 
released a study begun 1n August of 1980, designed to assess the extent of 
contamination of air, water and soil 1n the E0A as a basis for forming 
recommendations regarding future use of the area. Later, the Department of 
Health and Human Services became responsible for deciding, on the basis of the 
EPA study and other data, whether the EDA was habitable. In July of 1982, 
after considering comments by the National Bureau of Standards on the 
procedures the EPA used, and after further consultation with the EPA, DHHS 
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affirmed Its earlier provisional decision that the EDA was as habitable as the 
control area to which 1t was compared. This decision was contingent on the 
provision that the storm sewers and their drainage tracts be cleaned and that 
special plans be made to perpetually safeguard future leakage from the Canal. 

In December of 1982, the Congressional Office of Technology Assessment 
(OTA) was requested by Senators Daniel Moynlhan and Alfonse D'Amato of New 
York to prepare a case study to examine the technical basis for, and validity 
of, the habitability decision for the Emergency Declaration Area. The OTA was 
also asked to examine the current monitoring and clean-up activities at the 
Love Canal and the plans for future remedial action. 

In June of 1983, the OTA published Its findings 1n a technical memorandum. 
The OTA's principle finding was that with the Information available, 1t was 
not possible to conclude either that unsafe levels of toxic contamination 
exist or that they do not exist 1n the EDA; and that the analysis of available 
data does not support the DHHS decision that the EDA was as habitable as the 
control areas with which 1t was compared. In addition, the OTA report 
Indicated that there remains a need to demonstrate more unequivocally that the 
EDA 1s safe Immediately, and over the long term, for human habitation. If 
that cannot be done, the OTA report suggests that 1t may be necessary to 
accept the original presumption that the area 1s not habitable. 

In August of 1983, 1n response to the OTA report, the EPA established a 
Technical Review Committee (TRC) composed of the EPA, DHHS, NYSDOH and DEC to 
provide coordination and oversight for all aspects of the remedial program at 
the Love Canal. 

, As members of the TRC, the CDC and the NYSDOH have been requested to 
recommend to the Director of the EPA and the New York State Commissioner of 
Health criteria to be used to determine habitability of houses 1n the EDA. 
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Append ix 2 
EXPERT SCIENTISTS: ATTENDANCE AT 

MEETINGS AND CURRICULUM VITAE 

Name and Address 
Meetings 

• (X indicates meetings attended) 
1984 ' 1985 

3/14 5/2-5/3 6/29 7/26 9/26 11/14 3/27 

Thomas Chalmers, M.D. 
Distinguished Service Professor 
Mt. Sinai School of Medicine 
Annenberg 24-64 
1 Gustave L. Levey Place 
New York, New York 10029 X X X X 

Devra Lee Davis, Ph.D., M.P.H. 
Executive Director 
Board on Toxicology and 

Environmental Health Hazards 
National Research Council 
2101 Constitution Avenue 
Washington, D.C. 20418 

Martha R. Fowlkes, Ph.D. 
Associate Professor 
Department of Sociology and 

Anthropology 
Smith College 
Northampton, MA 01060 X X X X 

X X X X X 

Patricia M i l l e r , Ph.D. 
Associate Professor 
Department of Sociology and 

Anthropology 
Smith College 
Northampton, MA 01060 X X X X X X 

Frederick G. Pohland, Ph.D. 
Professor and Coordinator of 

Environmental Engineering. 
School of C i v i l Engineering 
Georgia I n s t i t u t e of Technology 
Atlanta, Georgia 30332 X X X X X X X 
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Name and Address 
Meetings 

(X indicates meetings attended) 
1984 1985 

3/14 5/2-5/3 6/29 7/26 9/26 11/14 3/27 

Ellen K. Silbergeld, Ph.D. 
Senior Scientist 
Toxic Chemical Program 
Environmental Defense Fund 
1525 18th Street, N.W. 
Washington, D.C. 20036 

I . Glenn Sipes, Ph.D. 
Professor of Pharmacology, 

Anesthesiology & Toxicology 
Arizona Health Sciences Center 
Tucson, Arizona 85724 

Michael Stoline, Ph.D. 
Bi o s t a t i s t i c i a n 
Department of Mathematics 
Western Michigan University 
Kalamazoo, Michigan 49008 

Jan A. Stolwijk, Ph.D. 
Yale University School of Medicine 
Chairman Department of Epidemiology 

and Public Health 
P.O. Box 3333 
New Haven, Connecticut 06510 X 

Arthur Upton, M.D. 
Professor and Chairman 
I n s t i t u t e of Environmental Medicine 
New York University Medical Center 
550 F i r s t Avenue 
New York, New York 10016 X 

Warren Winklestein, Jr., M.D. 
Professor of Epidemiology 
School of Public Health 
140 Warren Hall 
University of California 
Berkeley, California 94720 

Note: At the request of the community Joseph Highland, Ph.D., School of 
Engineering, Princeton University, Princeton, NJ 08544 was i n v i t e d t o 
parti c i p a t e as a consultant but was unable to do so because of other 

Dr. Stoline was not asked to serve as a consultant u n t i l commitments. 
A p r i l 1984. 
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Curriculum Vitae 

Thomas C. Chalmers, M.D. 

Born: Forest H i l l s , New York 
December 8, 1917 

S:S.# 041-18-1186 

Business Address Mount Si n a i Medical Center 
One Gustave L. Levy Place 
New York, New York 10029 
(212) 650-8254 

Education & Training 

Yale College . 
Columbia College of Physicians and Surgeons 
Medical I n t e r n , Presbyterian H o s p i t a l , 

New York C i t y 
Research Fellow, Department of Medicine, New 

York U n i v e r s i t y Malaria Research U n i t , 
Goldwater Memorial H o s p i t a l , NYC 

Assistant Resident & Resident, 2nd and 4th 
Medical Services (Harvard), Boston Ci t y 
H o s p i t a l , Boston 

Research Fellow, Harvard Medical' School and 
Thorndike Memorial Laboratory, Boston 
City H o s p i t a l , Boston 

1936-39 
M.D.1943 

1943- 44 

1944- 45 

1945- 47 

1946- 47 

Licensure 

Licensed t o p r a c t i c e medicine 
New York State License No. 42374 Date Issued: May 12, 1944 

Academic. Appointments 

1947-1961 

1961- 1968 

1962- 1975 
1970-1973 

1973-1983 

1983-

Harvard Medical School 

Tufts U n i v e r s i t y School 
of Medicine , 

Harvard Medical School 
George Washington U n i v e r s i t y 
School of Medicine 

Mount Sinai School of Medicine 
of the C i t y U n i v e r s i t y of N.Y. 

Mount Sinai School of Medicine 
of the Cit y U n i v e r s i t y of N.Y. 

Assistant i n Medicine 
I n s t r u c t o r 
C l i n i c a l Associate 
Assistant C l i n i c a l 
Professor of Medicine' 

Professor of Medicine 

Lecturer i n Medicine 
Professor of Medicine 

Dean and President 
Professor of Medicine 
President Emeritus, 
Dean Emeritus and 
Distinguished Service 
Professor 
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HOSPITAL AND RELATED APPOINTMENTS 

Boston C i t y H o s p i t a l , 2nd and 4th Medical Services, (Harvard) and 
Thorndike Memorial Laboratory, Boston 

1947-1948 Out-patient Physician 
1949-1953 As s i s t a n t V i s i t i n g Physician 
1955-1968 Associate V i s i t i n g Physician 

Mount Auburn H o s p i t a l , Cambridge 
1947-1953" Junior Physician 
1955-1968 Associate V i s i t i n g Physician 

New England Center H o s p i t a l , Boston 
1961-1968 "Associate S t a f f 

Faulkner H o s p i t a l , Boston' 
1955-1968 Consultant i n Medicine 

Lemuel Shattuck H o s p i t a l , Boston 
1955-1968. Chief of Medical Services 

D i r e c t o r of H e p a t i t i s Study, Commission i n L i v e r Disease, Armed Forces 
1951-1953 Epidemiological Board 

Veteran's A d m i n i s t r a t i o n Central O f f i c e , Washington, D.C. 
1968-1970 A s s i s t a n t Chief Medical D i r e c t o r f o r 

Research and Education 
National I n s t i t u t e of Health • 

1970-1973 Associate D i r e c t o r f o r C l i n i c a l Care & 
Di r e c t o r of the C l i n i c a l Center 

Mount Sinai Medical Center,. New York C i t y • 
1973-1983. President 

MILITARY SERVICE - United States Army Reserve, Walter Reed Army Hcspita 
Washington, D.C. 

1953-1955 ' Captain 

COMMITTEES AND 30AJ*DS 

Federal Advisory Committees 

National Heart and Lung I n s t i t u t e 
1961-1965 T r a i l i n g Committee . 
1964- 1969 Heart Special Projects Committee (Chairman, 1968-69} 
1963 Diet-Heart Review Panel 

National Cancer I n s t i t u t e 
1965- 1966 Cancer Chemotherapy Co l l a b o r a t i v e Program Review • 

Committee (Richardson Committee) 

Health Resources A d m i n i s t r a t i o n (HEW) 
1974- . National Center for' Health S t a t i s t i c s (Consultant) 

. Food and Drug A d m i n i s t r a t i o n 
19 70-197 4 Consultant to the Bureau of Drugs 
1973-1975 Drug Experience Advisory Committee 
1975- 1976 Review Panel on New Drug Regulations (Chairman) 
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Veterans Administration . • ,„v,.i m,, 
1971-1974 Cooperative Studies Evaluation Committee (Chairman, 1972-74} 
1974-1975 Medical School Assistance Review Committee 
197 6- Center for Ulcer Research and Education, Los Angeles 

Advisory Board Member . 

^ S S S J T I °Su?geonS§eneral'S Advisory. Committee on General Medicine, 
Subcommittee on the Liver . 

197 0-1972 United States Army Medical Research and Development Command, 
Consultant to the Commander 

Clinical T r i a l Policy Advisory Boards and Data Monitoring Committees 

1966-1975 National Heart and Lung Institute, Coronary Drug .Project 
1966-1968 Special Review Panel 
1966-1975 Data and safety Monitoring Committee 

1971- National Heart and Lung Institute, Safety Monitoring 
Committee, Type I I Hyperlipidemia Coronary Intervention Study 

1968-1972 National Heart and Lung Institute, Urokinase-Streptokinase 
Pulmonary Embolism Trials Policy Board 

1971-1973 Boston Collaborative Drug Surveillance Program, 
Myocardial Infarction Study Advisory Board. 

1971-1978 National Institute- of Arthritis, Metabolism and Digestive 
1 9 1 Diseases, National Cooperative Crohn's Disease Study 

Advisory Board (Chairman) , 
1972- 1975 National Heart and Lung Institute,.Hyper-immune Gamma 

Globulin Trials Policy Board . . . 
1972-1977 University Group. Diabetes Program, Policy Advisory Boara _ . 

197 8- NatJonaT^nstitute of Arthritis, Metabolism and Digestive 
Diseases, Member of Policy Advisory Committee of the 
National Cooperative Gallstone Study „ x 

1974- Perian?!ne-Aspirin Re-Infarction Study Policy Board (Chairman) 
1975- Program on the Surgical Control of the Hyperlipemias, 

Data Monitoring Committee (Chairman-1978) 
1976- VA-NHLBI Cooperative Study of Mild Hypertension, 

Advisory Committee on Trial Design 

National Academy of Sciences. - National Research Council Committees 

1965-1969 Committee on Epidemiology and Veterans Follow-up Studies 

197^-1972' Ad Hoc Committee on Hepatitis-Associated Antigen Test. \ 
1971 Ad Hoc Committee on Hepatitis-Associated Antigen Carrier 

Guidelines 
1972-1973 Division of Medical Sciences, Member-at-Large 
1974 Visiting Committee, Drug Review Board 

* 
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MISCELLANEOUS COMMITTEES AND BOARDS 

American Gastroenterological Association, Committee on 
Research 

American Public Health Association, Committee on New Drugs 
Pharmaceutical Manufacturers Association Foundation 
Advisory Committee to the Faculty Development Awards 
i n C l i n i c a l Pharmacology Program (Chairman, 1968-1970). 

Pharmaceutical Manufacturers Association Foundation 
S c i e n t i f i c Advisory Committee 

American Board of I n t e r n a l Medicine, Subspeciality Board 
on Gastroenterology 

American Gastroenterological Association, Committee on 
Publications and Communications 

National Disease and Therapeutic Index, Advisory Committee 
' of Physicians and Educators • 
Board of Overseers of Harvard College, V i s i t i n g Committee 
on S t a t i s t i c s 

The Public Health Research I n s t i t u t e of the Cit y of New York:, 
Inc., Board of Di r e c t o r s 

National Commission on Digestive Diseases, Chairman of the 
Subcommittee o n . C l i n i c a l T r i a l s 

I n s t i t u t e of Medicine (N a t l . Acad, of Sci*) Membership 
Committee 

Advisoxy Panel on Coronary Disease (Council on Sci. A f f a i r s 
of the AMA) 

I n t e r n a t i o n a l Physicians -for the Prevention of Nuclear War. 
Physicians f o r Social R e s p o n s i b i l i t y 
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Reprinted in the International Journal of Health, (1983), Vol. 

Davis, D.L. and S. Cusman. "Exposure Assessment: An Introduction, 
Co-editors, Two Special Issues, Toxic Substances Journal, (Summer 
and Auturn, 1982), Vol. 4, Nos. I and 2. 

Davis D.L. "Workplace Cancer: The Case Against Complacency," Health and 
Safety at Work, Vol. 5, No. 8 (Surrey, England, 1983), 19-21. 

Davis D.L., L. Ritts & J. Trauberman. "Compensation tor Victims of Toxic 
Pollution—Assessing the Scientific Knowledge Base" (March 1983) PRA 
Research Report 83-6. NSF 83-31. NTIS PB83202-978. 219pp.; 
Addendum 2. "Compensation for Victims of Toxic Pollution—Assessing 
the Scientific Knowledge Base" (April 1983) PRA Research Report 
83-8. NSF 83-46. NTIS PB 83212-308. 71 pp. 

Davis D.L. "The Shotgun Wedding of Science and Law: Case Law on Risk 
Assessment," Columbia Journal of Environmental Law, forthcoming. 

Davis D.L. and A. Pope. "Reproductive Risks of Benzene: Need for Additional 
Study." To be presented at the International Conference on 
Organic Solvent Toxicity, Stockholm, Sweden, October 15-17, 1984. 

Pope A. E. Paulson, and D. Davis. "The Need for Documentation Indicators 
for Health and Environmental Data Reference." Presented at the 
Chemical Manufacturers Association Workshop on Indicators of Data 
Documentation Quality, May 1984. 

Davis, D. and Mandula, B. "Asbestos and Public Health." Annual Review in 
Public Health. Forthcoming. 

Davis.D. and Mandula, B. "Assessing the Power and Quality of Epidemiologic 
Studies of Asbestos Exposed Populations." To be presented at an EPA 
Symposium on Advances in the Health Risk Assessment for Systemic 
Toxicants and Chemical Mixtures, October 23-25, 1984, Cincinnati, OH. 
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Books 

Nett, R.,D. Kubat, and D. L. Davis (eds). Social Research Cooperation in 
Latin America. Pittsburgh: International Dimensions Program (1966). 

Davis, D.L., L.S. Ritts and V. Wolf. (eds). Toxic Substances and Hazardous 
Wastes. American Law Institute, American Bar Association (1980). 

Ng, L.K.Y. and D.L. Davis (eds). Strategies for Public Health: Promoting 
Health and Preventing Disease. New York, N.Y.: Van Nostrand 
Reinhold 11981). 

Davis, D.L. with J. Trauberman et a l . Six Case Studies of Compensation for 
Toxic Substances Pollution: Alabama, California, Michigan, Missouri, 
New Jersey and Texas, prepared for the Congressional Research Service 
and published by the Government Printing Office for the Senate 
Committee oh Environment and Public Works, Washington, D.C. (1980). 

NonRefereed Articles 

Kubat, D. and D.L. Davis. "An Essay on Maithus," Carnegie Magazine, (February 
1966) 57-60. 

Davis, D.L. "The Woman in the Moon: Prolegomenon for Women's Studies," 
Female Studies, V, (1972), (R. Siporin, ed.), Pittsburgh: Know 
Press, 120-42. 

Davis, D.L. "Watergate: Government by Negation," Theory and Society, I , 
(January 1974), 111-16. 

Davis, D.L. "I s Marxism Ignored?" American Sociologist, (August 1974), 157-58. 

Davis, D.L. " I s Patriarchy Inevitable?" Review of The Inevitability of 
Patriarchy by Stephen Goldberg, Dissent, (Spring, 1975), 205-6. 

Davis, D.L. "Reply to Goldberg," Dissent, (Summer 1975), 301-3. 

Davis, D.L. Reviews of Towards the Sociology of Knowledge, edited by G. 
Remmling, and Pour Une Sociologie de la Connaissance Economique, by 
Jean Lohomme, Contemporary Sociology, (1975), 71-74. 

Davis, D.L. Letter on the Sociology of Science, Science, (25 April 1975), 
188:309-11. 

Davis, D.L. Fiber, Diet and Health, pamphlet prepared for Thompson Medical 
Company, (1976). " ~ 
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Davis, D.L. Review of Na-

Science Review ..fiQ7.tr 1 C t l £ > g«bhardt, American Po1u~ ai 

Davis, D.L. Keview of Health Effect. «f * . 

Presented at the American ! . I 8 ? l d . « ' " ituart Dun.oody.-

» the E„viro„eat.; ̂ £ ^ 1 ^ i ^ t . , ' 8 ^ 

Agencies and Legislation," reprinted i t £ t , Overview of the 
Benefits in Envir R ! ! ^ " f ' d " ^ Analysis nf Costa-.nH 

Ng. L.K.Y. D.L. Davis, R. Manderscheid. and J Elk*. »-r 
Formulation of Health and Weli-^in« » }J I,* ^ A °»«PtM«l 
Health, (1981), 44-58. 8* " -Strategies f o r p,.bll-r 

Davis, D.L. and D. Rail "Riev A 

for Public HeaVh ( ^ ^ " " S - I S ? " D i " " e P r e V e o t i o n . " Strategies 
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Davis, D.L. and H. Babich. "Chemical Control and Prevention," in Umweltschutz 
der Achtziger Jahre, H. Karpe led.), (forthcoming), Dortmund: 1NFU. 

Davis, D.L. "Lead: Ancient Metal, Mew Concerns," The Environmental Forum, 
1:1, (1982), 24-26. 

Davis, D.L, and B. Mandula. " I s S i l i c a the Next Asbestos? A Study in 
Contrasts," in S i l i c a , Silicosis and Cancer Proceedings, (forth
coming). 

Selected Seminars and Public Lectures 

Davis, D.L. "Epidemiology and Regulatory Policy," University of Pennsylvania, 
Department of Biostatistics, School of Medicine, (January 1980). 

Davis, D.L. "Cancer Policy and Epidemiological Studies," John F. Kennedy 
School Lecture, Harvard University, (March 1980). 

Davis, D.L. "Environmental Epidemiology," Department of Pathology, Medical 
College of Virginia, Richmond, (December 1980). 

Davis, D.L. "Ecogenetics: The Case of Food Policy," Paper Invited for the 
American Association for the Advancement of Science Symposium on 
Ecogenetics, Toronto, (January 1981). 

Davis, D.L. "Lead: A Problem for a l l Children," Consumers' Union Conference, 
New York, (June 1981)." 

Davis, D.L. "Risk Assessment of Hazards," Conference on Limiting Liability 
for Hazardous Waste Disposal, Chicago, (November 1981). 

Davis, D.L. "Science for Torts," Toxic Torts Conference, University of 
Virginia School of Law, Charlottesville, (November 1981). 

Davis, D.L. "Estimating Cancer Causes," Faculty Seminar Series and Grand 
Rounds in Preventive Medicine, Department of Epidemiology, The Johns 
Hopkins University, School of Medicine, Baltimore, (November 1981 
and March 1982). 

Davis, D.L. "Recent Trends in Cancer Mortality and Incidence," Inter
departmental Seminar at University of Texas, Medical Branch, 
Galveston, (March 1982). 

Davis, D.L. "Differential Mortality for Older and Younger White U.S. Males," 
Associates Seminar, Environmental Law Institute, Washington, D.C, 
(June 1982). 
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Davis, D.L. Workshop on Cancer Policy and Risk Assessment, Brobkhaven National 
Laboratory, Department of Energy, (September 1982). 

Davis, D.L. "Environmental Health Policy," Seminar, Johns Hopkins University, 
School of Hygiene and Public Health, ( A p r i l 1983). 

Davis, D.L. "Trends i n Site-Specific, Age-Specific Cancer Mortality 
(1968-1978," Seminar, National Cancer I n s t i t u t e , ( A p r i l 1983). 

Davis, D.L. "Environmental Health Policy as Preventive Medicine," Graduate 
Seminar, Johns Hopkins University, School of Hygiene and Public 
Health, ( A p r i l , 1983. 

Davis, D.L. "Some Lessons on the Role ot Science i n Decision Making at EPA," 
presented to the Chemical Manufacturers Association, Cosmos Club, 
(May 1983). 

Davis, D.L. "Race-Sex Trends in Age-Specific, Site-Specific Cancer Mortality 
1968-1978" Seminar, National I n s t i t u t e of Environmental Healt 
Sciences, Uune 1983). 

Davis D.L. "Trends in Cancer Mortality for Older Persons and Nonwhites from 
1968-1978: A Critique of Doll and Peto," Harvard School of Public 
Health, (January 1984); and to the Columbia School of Public Health, 
(October 1984). 

Selected Supervised Research Proiects at ELI 

Gardner, R. and D.L. Davis. "RCRA Manifest System Report to EPA," (1979). 

R i t t s , L.S. and D. L. Davis. •'Workplace Hazards: Some Generic Prospects," 
Report to N10SH, (1981). 

Yang, E., P. Reed, and D.L. Davis. "Siting of Hazardous Wastes; Regional 
Issues," Report to EPA, (1981). 

R i t t s , L.S., D.L. Davis, and J. Trauberman. "A Case Study of Compensation for 
DES Related I n j u r i e s , " A Report to the National Science Foundation, 
(1981). 

Davis, D.L., H. Babich, and J. Trauberman. "Regulatory and Sc i e n t i f i c History 
of DDT Regulation," Private Report, (1981). 

Entwistle, E., J. Trauberman, and D.L. Davis. "On the Coverage of Radioactive 
Wastes Under CERCLA Subcontract to Rockwell for EPA Superfund 
Office, (1981). 

V 
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Trauberman, J. et a l . Toxic lore Conference Manual for Virginia Environmental 
Endowment, 1961. 

Yang, E., D.L. Davis, and J . Trauberman. "Pilot Innovations in Regional 
Hazardous Waste Control," Report to Appalachian Regional Commission, 
C1982). 

Yang, E., J. Trauberman, A. Home, and D.L. Davis. "Regional Approaches to 
Hazardous Waste Management," Report to the Appalachian Regional 
Commission, 1981-1982. 

Davis, D.L., J. Trauberman, et a l . A Model Statute for Compensating Victims, 
prepared for the Virginia Environmental Endowment and Appalachian 
Regional Commission, (1982). 

Davis, D.L. and A. Gittelsohn. "Epidemiological Analyses of Polluted Counties 
vs. Non-Polluted Counties," Subcontract to AMS for EPA, Program 
Integration Project, (1982). 

Davis, D.L. and A. Gittelsohn. "Epidemiological Mapping of the City of 
Philadelphia, Chronic Mortality, 1971-1980," Subcontract to AMS for 
EPA, Program Integration Project, (1983). 

Davis, D.L. Benzene Health Effects in Humans and Risk Assessment. The 
Environmental Law Institute under Contract to Occupational Safety 
and Health Administration (OSHA), May, 1983. 

Davis, D.L. (with E. Yang and J. Trauberman). Cooperative Agreement with ORD 
for Hazardous Waste Research at EPA 1981-1983. Projects include: 
Legislative Index of CERCLA; policy analyses of alternative generic 
regulations; review of case law on risk assessment; evaluation of 
clean-up technologies at 22 field sites, 1981-1983. 

Congressional Testimony 

Davis, D.L. Testimony Regarding the Toxic Substances Control Act before the 
House Committee on Interstate and Foreign Commerce, (April 22, 1980). 

Davis, D.L. Testimony at Hearing Before the Subcommittee on Health and the 
Environment of the Committee on Energy and Commerce, House of 
Representatives. "Lead Poisoning and Children." Second Session. 
(December 2, 1982). Serial No. 97-184, (Washington D.C: GPO, 
1983), 93-101. 

Davis, D.L. Testimony at Hearing on FDA's Regulation of Zomax, Subcommittee 
on Intergovernmental Relations and Human Resources of the Committee 
on Government Operations, (Washington D.C: Office of the Clerk, 
Office of Official Reporters), (April 26, 1983), pp. 8-65. 
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Davis, D.L. Testimony at Hearing Before U.S. House of Representatives 
Subcommittee on Health and the Environment, (May 24, 1984). 

Selected NRC Research Studies of BOTEHH 

Non-Occupational Health Risks of Asbestiform Fibers 

Identificationof Toxic and Potentially Toxic Chemicals for Consideration 
by the National Toxicology Program 

Epidemiology of Air Pollutants 

Passive Smoking 

Health and. Ecological Effects of Synfuel Industries 

Methods for In Vivo Toxicity Testing of Complex Mixtures from the Enviro 

Toxicity Review of Synthetic Pyrethroids 
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Curriculum Vitae 

MARTHA R. FOWLKES 
16 Massasoit Street 

Northampton, MA 01060 
(413) 584-9296 

Current Position 

1980 - Research Director, Alumnae Biography Project — Office 
d a t e • of Institutional Research; 

Associate Professor (Adjunct) Department of Sociology and 
Anthropology, Smith College. Northampton, MA 01063 

This i s a combined institutional research and teaching 
position. For the research component I have been 
responsible for the technical planning and survey design 
and administration necessary to build a computerized 
alumnae record data base to serve multiple information 
and planning needs of a number of college offices. I have 
also undertaken specialized research projects —each 
entailing i t s own research design, data gathering and 
analysis — related to various areas of planning at the 
college. Concurrent with my research responsibilities 
I have _taught_reRularly (usually,a_course each semester) in 
the Department of Sociology and Anthropology and have served 
students as a major adviser and supervisor of special 
studies projects. 

Education 

1977 Ph.D. in Sociology (with distinction), 
University of Massachusetts at Amherst. 

Dissertation: "The Wives of Professional Men: 
The Interdependency of Family and Career." 
Professor Alice S. Rossi, supervisor. 

1965 M.A. in Social Anthropology, The London School of Economics 
and Political Science, University of London. 

Thesis: "A Comparative Analysis of Salem and 
African Witchcraft." Professors Isaac Schapera 
and Raymond Firth, supervisors. 

1961 A.B. Smith College, (magna cum laude; Phi Beta Kappa; 
Samuel Bowles Prize in Sociology) 
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Fellowships 

1977-78 National Research Service Award,(Post-doctoral) by the 
National Institute of Mental Health for a study of "The 
Community Life of Deinstitutionalized Mental Patients." 

1975-76 Voodrow Wilson Doctoral Dissertation Fellowship in 
Women's Studies. 

1961-63 Smith College Faculty Fellowship, Danforth Foundation. 

Administrative and Research Positions 

1978-80 Associate Dean for Student Affairs, Smith College. 

1970- 71 Social Service Research and Evaluation, Northampton 
State Hospital. 

1970 Medical Sociologist, Memphis (TN) Regional Medical 
Program. 

1963-64 Project on Urban Middle-Class Kinship Networks in 
London, Prof. Raymond Fir th , director. 

Teaching Positions 

1982 Lecturer in Sociology (Five-College Exchange) Mt. Holyoke 
College. 

1974-78 Summer Faculty, Social Policy Sequence, Smith 
College School for Social Work. 

1974-75 Teaching Assistant/Associate, Department of Sociology 
University of Massachusetts at Amherst. 

1971- 75 Instructor, Department of Sociology and Anthropology, 
Smith College. 

1967-69 Instructor in Anthropology, Onondaga Community College, 
Syracuse, N.Y. 

Publications 

"The Myth of Merit and Male Professional Careers: the Roles of 
Wives" in N. Gerstel and H. Gross, eds. Public/Private 7- Work/ 
Family: Towards Reintegration. in review. 

Review of Work and Family: Changing Roles of Men and Women. 
Patricia Voydanoff, ed. (Kayfield, Palo Alto, Calif., 1984) in 
Contemporary Sociology, to be published, late 1985. 
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Dnnatural Disaster: Chemicals and Community at Love Canal 
(with Patrical Y. Miller) book in progress. *~ 

Review of The Private Lives and Professional Identity of 
Medical Students by Robert S. Broadhead (Transaction Books, 
New Brunswick, N.J., 1983) in Contemporary Sociology. 1984. 

"Katie's Place: Women's Work, Professional Work and Social 
Reform" in The Interweave of Social Roles, Vol 3_j. of Men1 

Women and Work. H. Lopata and J . Pleck.eds. JAI Press. 1983. 

Love Canal: The Social Construction of Disaster, (with Patricia 
Y. Miller) Federal Emergency Management Agency, Washingtoh.D.C. 
1982. 

Behind lYJ.ry. Successful Man: Wives of Medicine and Academe. 
New York: Columbia University Press. 1980. 

"Social and Behavioral Constructions of Female Sexuality." 
(with Patricia Y. Miller) Signs: Journal of Women in Culture • 
and Society. Vol 5, Summer 1980. 

"Social and Behavioral Constructions of Female Sexuality." 
reprinted in Women: Sex and Sexuality. C. R. Stimpson 
and E. S. Person, eds. Chicago: Univ. of Chicago Press. 1980. 

"Business as Usual at the State Mental Hospital." Psychiatry. 
Vol. 38, No. 1. February, 1975. . 

Papers and Presentations 

"Toward a Sociology of Unnatural Disaster: The Case of 
Love Canal," (with Patricia Y. Miller) Paper to be presented 
at the American Sociological Association, Annual Meetings. 
Washington. August, 1985. 

"Psychosocial Effects of Invisible Environmental 
Contaminants: the Case of Love Canal,"- Three Mile Island 
Public Health Fund Workshop. Philadelphia. June 1984. 

"Non-Traditional Resources for the Study of Women's Lives," 
Berkshire Conference on Women's History. Northampton. June 1984. 

Discussant, Conference on "Toxics in the Community," Silver 
Bay, NY. October 1983. 

Discussant, "Sociology of Affect," American Sociological 
Association annual meetings. Detroit. August 1983. 

"Criteria for Evacuation in Man-made Disaster," Eighth 
Invitational Conference on Natural Disaster Research and 
Assessment. Boulder, Colo. July 1983. 

Discussant, "Medical Sociology." Eastern 
Association annual meetings. Baltimore. March 

Sociological 
1983. 
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"Behind Every Successful Man," Plenary Address to the 
Women's Auxiliary Scientific and Medical Session, annual 
meetings of the American Congress of Neurosurgeons. Toronto 1982. 

"Women's Work as a Model of Care for the Deinstitutionalized 
Mentally 111." paper presented at the annual meetings of the 
American Sociological Association. Toronto. August 1981. 

"Women's Roles and Male Careers." paper presented at the 
annual meetings of the American Sociological Association. 
San Francisco. 1978. 

Institutional Research Reports 

"The Quality of Student Life at Smith." Alumnae Biography 
Project, Smith College. 1984. 

."Smith Alumnae: Patterns of Affiliation and Disaffiliation." 
Alumnae Biography Project, Smith College. 1983. 

"The Class of 1978: Five Years Later." Alumnae Biography 
Project, Smith College. 1983. 

"Senior Survey: Class of 1983." Alumnae Biography Project, 
Smith-College. 1983. 

"Class of 1983: The First Year Out." Alumnae Biography Project, 
Smith-College. 1984. 

"The Community Care Drop-in Center: Patterns of Use." Community 
Care Mental Health Center, Springfield, MA. 1978. 

"Evaluation — Supervised Apartment Program." Community Care 
Mental Health Center, Springfield MA. 1977. 

Professional Service and Consulting 

Member of Woburn Review Panel to assess health studies and 
environmental investigations. (Massachusetts Department of Public 
Health and USCenters for Disease Control) 1985. 

Member of Interagency Technical Review Committee to review 
and establish "criteria of habitability at Love Canal." (New York 
State Department of Health; USEnviromaental Protection Agency; 
DSCenter for Disease Control) 1984, ongoing. 

Editorial service: Journal of Work and Occupations; 
Journal of the Sociology of Education; Social-Psycholgical 
Quarterly: Cambridge University Press. 

Co-chair, Supplementary Program Committee for the 
annual meetings of the American Sociological Association. 1983. 

Organizer, session on "Medical Sociology," Eastern 
Sociological Meetings, 1983* 
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Board of Trusteesj Northampton State Hospital. Northampton MA. 
(Gubernatorial appointment) 1975-78. 

Board of Approval and Certification of Physician Assistant 
Program, Massachusetts Department of Public Health. (Gubernatorial 
appointment) 1974. 

Teaching 

1. Sociological Perspectives on Women and Work 
2. Sociology of Everyday Life (social psychology; symbolic 

interaction) 
3. Sex Roles; issues of contemporary feminism 
4. Social Policy . 
5. Sociology of Health and Mental Health Care 
6. Comparative Social Structures and Socialization 
7. Introductory Sociology 

References 

Professor Alice S. Rossi, Department of Sociology, University of 
Massachusetts, Amherst, MA. 

Professor Robert Faulkner, Department of Sociology, University of 
Massachusetts, Amherst, MA. 

Professor Peter I Rose, Department of Sociology, Smith College, 
Northampton, MA. 

Professor Helena Lopata. Department of Sociology, Loyola 
University, Chicago, IL. 

Professor Sheila Allen, Department of Sociology, University 
of Bradford, England. 
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NAME: Patricia Y. Miller 

TELEPHONE: (413) 586-6410 

Education: 

Fellowships: 

Positions Held: 

September 1983 

VITA 

SOCIAL SECURITY NO: 383-38-2944 

CITIZENSHIP: United States 

1970 A.B. University of I l l i n o i s at Chicago Circle 
1972 M.S. University of Wisconsin, Madison 
1976 Ph.D. Northwestern University 

1970-1971 U.S. Public Health Service Training 
Fellowship 

1972-1974 National Institute for Mental Health 
Training Fellowship 

1970- 1971 Training Fellow, Center for 
Demography and Human Ecology, 
University of Wisconsin 

1971- 1973 Research Assistant, Institute for 
Juvenile Research, Chicago 

1972- 1973 Teaching Assistant, Department of 
Sociology, Northwestern University 

1973- 1975 Staff Sociologist, Institute for 
Juvenile Research, Chicago 

1974 Teaching Associate, The Evening Division, 
Northwestern University 

1975- 1976 Project Director, "Youth and Society 
in I l l i n o i s , " Institute for 
Juvenile Research, Chicago 

1976- 1978 Associate Director of Research, 
Institute for Urban Studies, 
University of Houston 

1976-1978 Assistant Professor, Department of 
Sociology, University of Houston 

1978-1984 Assistant Professor, Department of 
Sociology and Anthropology, 
Smith College 

1980- Director, Jabnige Social Science 
Research Center, Smith College 

1984- Associate Professor, Department of 
Sociology and Anthropology, 
Smith College 

Master's Thesis: 
"Metropolitan Dominance and the Urban Hierarchy," written at the 

University of Wisconsin under the supervision of Professor Ha1liman H. 
Winsborough. 

Doctoral Thesis: 
"Blaming the Victim of Child Molestation: An Empirical Analysis," 

written at Northwestern University under the supervision of Professor 
Howard S. Becker. Data analysis supervised by Professor Richard Berk. 
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Papers: 

.Social and Social Psychological Correlates of Adolescent Sexual 
Experience,." (with William Simon and Calvert C b t t r e l l , Pacific 
Sociological Society, May 1973). 

"Sexual Molestation and Adolescent Development," (with Aimee St. 
Pierre and Joseph Puntil, Society for the Scientific Study of Sexuality 
November 1974). . 

"Delinquency, Gender and Social Control," (American Society for 
Adolescent Psychiatry Conference on Juvenile Delinquency; January 1976) 

"Victimization, Norm Violation and Normative Integration," (with 
Mary Ellen Marsden, Second International Symposium on Victimology 
September 1976). . 

"Infant and Childhood Sexual Experience as a Substitute for God," 
(with William Simon, Stanford Conference on Sex and I t s Psychosocial 
Derivatives, January 1977). . . 

"Do Youth Really Want To Work," (with William Simon, U. S. 
Department of Labor Conference on Youth Unemployment: I t s Measurement 
and Meaning, February 1978). 

"The Social Construction of Disaster," (with Martha Fowlkes, 
Federal Emergency Management Agency, Division of Hazardous Waste 
Management, October 1982). 

"Unnatural Disaster," (Eighth I n v i t a t i o n a l Conference on Natural 
Disaster Research and Assessment, July 1983). 

Books and Art i c l e s : 

"Adolescent Sexual Behavior: Context and Change," (with William 
Simon, Social Problems 22(1), October 1974). 

"Female Delinquency: Facts and Fictions," ( i n Max Sugar (ed.), ' 
Fgmale Adolescent Development. Brunner/Mazel, 1979). 

"Toward A Theory of Psychosexual Development in Adolescence," (with 
William Simon, in Joseph Adelson (ed.), Handbook of Adolescence. Wiley 
and Sons, 1980). ~~~ y 

"Do Youth Really Want To Work?" (with William Simon, Youth and 
Society 10(4), June 1979). 

"Social and Behavioral Constructions of Female Sexuality," (with 
Martha Fowlkes, Signs 5(4), Summer 1980). 
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Books and Articles (cont.): 

"Social and Behavioral Constructions of Female Sexuality," (reprinte 
in Catharine R. Stimpson and Ethel Spector Person (eds.), Women. Sex 
and Sexuality. University of Chicago Press, 1980). 

Unnatural Disaster: Chemicals and Crnmniiwit-y at Love Canal. (with 
Martha Fowlkes, work in progress). 

Published Research Reports: 

Adolescent Alcohol Use, (with Frances Silveira and William Simon, 
Chicago: I l l i n o i s Law Enforcement Commission, 1975). 

Adolescent Theft, (with Frances Silveira and William Simon, 
Chicago: I l l i n o i s Law Enforcement Commission, 1975). 

The American Man, (with William Simon, The Playboy Foundation, 1978). 

Five College Cooperation: Student Perceptions and Experiences. 
(Amherst Mass.: Five Colleges, Inc., 1981). 

Love Canal: The Social Construction of Disaster. (with Martha 
Fowlkes, Federal Emergency Management Agency, October 1982). 

Book Reviews: 

Sisters in Crime by Freda Adler (New York, McGraw-Hill, 1975) 
and Women and Crime by Rita James Simon (Lexington, Mass.: Lexington 
Books, 1975), Sex Roles: A Journal of Research 2(4) XXXXXX 197X. 

Sex. Motivation and the Criminal Offender by Robert H. Morneau, 
Jr., and Robert R. Rockwell (Springfield, 111.: Chas. C. Thomas, 1980), 
Contemporary Sociology 11(1), January 1982. 

Professional and I n s t i t u t i o n a l Consulting: 

Rape Avoidance (P. Bart — NIMH), 1977-1983. 
Rape Incidence (D. Russel — NIMH), 1977-78. 
The Playboy Corporation (1977-1979). 
Smith College Stables (1979) 
Smith College News Office (1980) 
Smith College Alumnae Association, Career Development Office and 
Development Office (1980) 

Sophia Smith Collection (1982) 
Smith College Health Service (1983) 
Smith College Alumnae Biography Project (1982-date) 
Smith College Financial Aid Office (1984) 
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Professional Memberships: 

. American Association for the Advancement of Science 
American Sociological Association 
Society for the Study of Social Problems 

Professional Service: 

Committee on Professional Ethics, American Sociological Association, 
1979-81, Chair 1980-81. 

Committee on the Profession, American Sociological Association, 1980. 

Committee on the Status of Homosexuals in Society, American 
Sociological Association, 1980-Date, Chair 1984-85. 

Service on Editorial Boards: 

Social Problems, 1979-81. 
Youth and Society, 1977-Date. 

Other Professional Activities: 

Discussant, ."Human Sexuality," (American Sociological Association 
Annual Meetings, August 1975). 

Discussant, "Rape," (American Sociological Association Annual 
Meetings, August 1976). . : 

Panelist, ."Pop Art, " "Phallocracy," and "Busing in Boston, " 
World Affairs Invitational Conference, April 1977. 

Discussant, "Homosexuality," (American Sociological Association 
Annual Meetings, September 1977). 

Presider, "Current Issues in Criminology," Eastern Sociological 
Society, March 1979. 

Session Organizer, "Alternative Lifestyles," American Sociological 
Association Annual Meetings, August 197 9. 

Representative, American Sociological Association to the Workshop on 
Professional Ethics of the American Association for the Advancement of 
Science, November 1979. 

Panelist, "Women and Achievement," ."Men in America," and "Life 
As Art," World Affairs Invitational Conference, April 1980. 

Discussant, "Theory and Research," (American Sociological 
Association Annual Meetings, September 1983). 

Presider, "Sociology of Affect," American Sociological Association 
Annual Meetings, September 1983. 
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Other Professional Activities (cont.) 

Session Organizer, "Human Sexuality," American Sociological 
Association Annual Meetings, August 1984. 

Col lege Service: 

Committee on Financial Aid, 1979-82. 
Committee on the Course Critique, 1981-82, 1983-Date. 
Faculty Advisory Committee on Academic Computing, 1979-Date. 

Teaching: 

Individual and Society (Social Psychology), 1974. 
Introductory Sociology, 1974-75, 1977-Date. 
Sex and Social Arrangements, 1977-78. 
Methods of Survey Research, 1977-Date. 
Theories of Deviant Behavior, 1978-Date. 
Criminology, 1978-Date. 

References: 

Professor Howard S. Becker, Department of Sociology, Northwestern 
University, Evanston, I l l i n o i s . 

Professor Myron Glazer, Chair, Department of Sociology and 
Anthropology, Smith College, Northampton, Massachusetts. 

Professor William Simon, Department of Sociology, University of 
Houston, Houston, Texas. 

Dean Frances Volkmann, Dean of the Faculty, Smith College, 
Northampton, Massachusetts. 
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POHLAND, FREDERICK GEORGE 
Soc. Sec. No. 396-24-5U04 

Professor and Coordinator of Environmental Engineering 
School of Civil Engineering 
Georgia Institute of Technology 
Atlanta, GA 30332 
Tel. No. (404) 894-2265 

Birth: 

May 3, 1931; Oconomowoc, Wisconsin, USA 

Education: 

B.S. in Civil Engineering, Valparaiso University 
M.S. in Civil Engineering (Environmental Engineering), 

Purdue University 
Ph.D. (Environmental Engineering), Purdue University 
Visiting Scholar, University of Michigan 

Professional Employment': 

Erie Railroad Company, Civil Engineer 
U.S. Army, Preventive Medicine Specialist' 
Purdue University, Graduate Research Assistant 
Georgia Institute of Technology 

Assistant Professor 
Associate Professor 
Professor 

Delft University of Technology, Delft, Netherlands 
Guest Professor 

Professional Registration: 

Professional Engineer, Georgia 
Diplomate, American Academy of Environmental Engineers 

Honors, Honorary Society Memberships and 
Professional Recognition: 

Engineer of the Year in Education Award, Georgia Society of 
Professional Engineers (1984) 

Harrison Prescott Eddy Research Medal, Water Pollution Control 
Federation (1964) 

Charles Alvin Emerson Service Medal, Water Pollution Control 
Federation (1983) 

Society of Sigma Xi (Vice President, Georgia Tech Chapter, 1980-1981) 
Tau Beta Pi 
Chi Epsilon 

1953 

1958 
1961 
1967-1968 

1953 
1953-1956 
1956-1961 

1961-1964 
1964-1971 
1971-present 

1976-1977 
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Listed in American Men and Women of Science, Who's Who in Georgia, 
Who's Who in the South and Southwest, Who's Who in American Education, 
Personalities of the South, and Engineers of Distinction 

Professional Society Membership 
and Activities: 

Water Pollution Control Federation (Director-at-Large, 1982-1985) 
Program Committee (1969-1975, 1978-1983) 
Research Committee (Vice-Chairman 1970-1975, Co-Chairman 1975, 

Chairman 1976-1980) 
Industrial Waste Committee (1963-1976) 
Publications Committee (1976-1982) 
Eddy Medal Committee (Chairman, 1967-1968, 1979-1980) 
Emerson Medal Committee (1983-1984) 
Student Activities Committee (1973-1975) 
Standard Methods Committee (Chairman, Joint Task Group, 1977-1982) 

American Water Works Association 
American Chemical Society 

Division of Microbial and Biochemical Technology 
Division of Environmental Chemistry 

Georgia Water and Pollution Control Association 
American Society of Civil Engineers 

Georgia Section 
Environmental Standards Committee (Chairman, Liners Task Group, 

1978-1981) 
Georgia Tech Student Chapter (Faculty Advisor; 1965-1966, 

1969-1971) 
American Public Works Association 

Research Committee 
Institute of Solid Wastes-
Institute for Water Resources 

Association of Environmental Engineering Professors 
Board of Directors (Secretary-Treasurer; 1970, 1971) 

Society for Industrial Microbiology 
American Society for Microbiology 
American Academy of Environmental Engineers 

Engineering Education Committee (Chairman, 1983-present) 
Accreditation Visitor/Accreditation Board for Engineering and 

Technology (ABET), Environmental Engineering Programs 
Alternate Representative, ABET Board of Directors 

International Association on Water Pollution Research and Control 
United States of America National Committee (Delegate, 1974-

present; Vice-Chairman, 1980; Chairman, 1981-1984) 
Governing 3oard (1980-1984) 
U.S. Editor, Water Research (1983-present) 
Editorial Committee (1983-present) 
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Government Refuse Collection and Disposal Association 
National Society of Professional Engineers 
Georgia Society of Professional Engineers 

Buckhead Chapter 

Civic Organization Membership: 

Rotary International, Buckhead (Atlanta) Club 
Board of Directors; 1975-1976, 1977-1983 

?982 S t a r y' 1 9 7 9 ' 1 9 8 0 ; P r e s i d e n t Elect, 1980-1981; President, 1981-

Buckhead Fifty Club 

Current Professional Emphasis: 

Environmental Engineering Operations and Processes, Water and 
Wastewater Chemistry and Microbiology, Solid and Hazardous Waste 
Management, Industrial Waste Treatment and Disposal, Energy Recovery 
from Biomass, Environmental Impact Monitoring and Assessment 

Major Consulting and Professional Services: ,' 

Technical Consultant to Government and Industry 

Member, Love Canal Expert Advisory Panel (1981) 

Member, Technical Advisory Committee, Georgia Hazardous Waste Manage
ment Authority 0982-present) 

Member, Georgia State Board of Examiners for Certification of Water 
and Wastewater Treatment Plant Operators and Laboratory Analysts 
(1984-1987) 

Member, Scientific Advisory Committee, Hazardous Waste Research 
Center, Louisiana State University 0982-present) 

Member,. Joint Committee on Flexible Membrane Liners, National 
Sanitation Foundation (1979-1983) 

Regional Editor, Water Research (1983-present) 

Associate Editor, Environmental Science and Engineering (1971-1984) 

Manuscript Review; Journal Water Pollution Control Federation. 
Biotechnology and Bioengineerlng, Science, Water Research, 
Journal Environmental Engineering Division, ASCE, Water Science 
and Technology. Journal Environmental Science and Health, ACS 
Symposium Series, Environmental Science and Technology,"journal of 
Engineering Sciences (Saudi Arabia), Journal of Solar "Energy 
Engineering, ASME "~ 
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Program/Proposal Review; National Commission on Water Quality, U.S. 
Environmental Protection Agency, National Science Foundation, 
Natural Sciences and Engineering Research Council of Canada, 
National Sea Grant Program, U.S. Department of Interior, 
Accreditation Board for Engineering and Technology 

Professional Publications: 

Theses -

1. Pohland, F.G., "Dissolved Oxygen Utilization by Trickling Filter 
Organisms", M.S. Thesis, Purdue University, 1953. 

2. Pohland, F.G.,- "Laboratory Investigations on the Thermological 
Aspects and Volatile Acids - Alkalinity. Behavior During Anaerobic 
Sludge Digestion," Ph.D. Thesis,, Purdue University, 1.961. 

Journals -

1. Bloodgood, D.E., Teletzke, G.H., and Pohland, F.G., "Fundamental 
Hydraulic Principles of Trickling Filters," Sewage and Industrial 
Wastes, 31» 3V 243 (1959). : : 

2. Etzel, J.E. and Pohland, F.G., "Volatile Acid Formation During 
Sludge Digestion," Public Works, 91_. 7, 105 (I960). 

3. Pohland, F.G. and Bloodgood, D.E., "Laboratory Studies on 
Mesophilic andThermophilic Anaerobic Sludge Digestion," Jour. 
Water Poll. Control Fed., 35. 1, 11 (1963). 

4. Pohland, F.G., "High-Rate Digestion," Water and Sewage Works, 
111, 6, 262 (1964). : ~ 

5. Pohland, F.G. and Dickson, 3.H., Jr., "Organic Acids by Column 
Chromatograph," Water and Wastes Engineering, 1_, 7, 54 (1964). 

6. Pohland, F.G.,."Thermal Energy Interchange During Anaerobic 
Methane Fermentation of Waste Organic Substrates," Applied 
Microbiology, 1_6. 10. 1518 (1968). " 

7. Pohland, F.G- and Mancy, J.H., "The Use of pH and pE Measurements 
During Methane 3iosynthesis," Biotechnology and 3ioengineering, 
XI, 4, 633 (1969). ' ~ ' " " 

8. Borchardt, J.A. and Pohland, F.G., "Anaerobic Treatment of 
Alewife Processing Wastes," Jour. Water Poll. Control Fed., U2, 
12, 2060 (1970). " — 
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9. Pohland, F.G. and Ghosh, S., "Developments in Anaerobic Stabili
zation of Organic Wastes - The Two-Phase Concept," Environmental 
Letters, 1_, 4, 255 (1971 ). 

10. Ghosh, S. and Pohland, F.G., "Kinetics of Assimilation of 
Multiple Substrates in Dispersed Growth Systems," Water Res. 
6, 99 (1972). 

11. Ghosh, S., Pohland, F.G. and Gates, W.E., Phasic Utilization of 
Substrates by Aerobic Cultures," Jour. Water Poll. Control Fed.. 
£4, 3, 376 (1972). . " " 

12. Ghosh, S. and Pohland, F.G., "Kinetics of Substrate Assimilation 
and Product Formation In Anaerobic Digestion," Jour. Water Poll. 
Control Fed., 46, U, 748 (1974). ~~~—~~ 

13- Pohland, F.G., "Accelerated Solid Waste Stabilization and 
Leachate Treatment by Leachate Recycle Through Sanitary Land
f i l l s , " Progress in Water Technology, 7. 1, 173 (1975). . 

14. Pohland, F.G. and Massey, M.L., "An Application of Process 
Kinetics for Phase Separation of the.Anaerobic Stabiliztion 
Process," Progress in Water Technology, 7, 3/4, 753 (1975). 

15. Pohland, F.G. and Hudson, J.W., "Aerobic and Anaerobic Microbial 
Treatment Alternatives for Shellfish Processing Wastewaters in 
Continuous Culture," Biotechnology and Bioengineering. XVIII. 
1219 (1976). " ! : 

16. Massey, M.L. and Pohland, F.G., "Phase Separation of Anaerobic 
Stabilization by Kinetic Controls," Jour. Water Poll. Control 
Fed., 50, 9, 2204 (1978). : 

17- Pohland, F.G., "Leachate Recycle as Landfill Management Option," 
Jour. Environmental Engineering Division. ASCE, 106, EE6. 1057* 
(1980). : : ~ — 

18. Chang, K.C., Chian, E.S.K., Pohland, F.G., Cross, W.H., Roland," 
L., and Khan, B., "Behavior of Radionuclides in Sanitary Land
f i l l s , " Health Physics, 46, 1, 44 (1984). 

Proceedings -

1. Pohland, F.G. and Engstrom, R.J., "High-Rate Digestion Control I. 
Fundamental Concepts of Acid-Base Equilibrium," Proc. 19th 
Industrial Waste Conference, Purdue University, 1 , 80 (1965). 
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2. Pohland, F.G., "Water Resources Reseach Programs at. Georgia 
Tech," Proc. 14th Southern Water Resources and Pollution Control 
Conference, University of North Carolina, 245 (1965). 

3. Pohland, F.G., "Concepts in Sludge Digestion," Proc. 19th 
Kentucky-Tennessee Water Pollution Control Association Meeting, 
Memphis, Tennessee, 1965. 1 '. — 

4. Gates, W.E. and Pohland, F.G., "Sanitary Engineering Research at 
Georgia Tech," Proc. 15th Southern Water Resources and Pollution 
Control Conference, North Carolina State University, 1966. 

5. Gates, W.E., Pohland, F.G., Mancy, K.H. and Shafie, F.R., "A 
Simplified Model for Studying Assimilative Capacity," Proc. 21st 
Industrial Waste Conference, Purdue University, 2, 665 (1966). 

6. Pohland, F.G., "High-Rate Digestion Control I I . Techniques for 
Evaluating Acid-Base Equilibrium," Proc. 22nd Industrial Waste 
Conference, Purdue University, 2, 353 (1963). 

7. Pohland, F.G., "High-Rate Digestion Control I I I . Acid-3ase 
Equilibrium and Buffer Capacity," Proc. 23rd Industrial Waste 
Conference, Purdue University, 1_, 275 (1969). 

8. Meredith, J.C. and Pohland, F.G., "Some Observations of Purple 
Sulfur Bacteria Associated with Waste Stabilization Ponds," Proc. 
25th Industrial Waste,Conference, Purdue University, 2, 699 
(1970). 

9. Ghosh, S., Pohland, F.G. and Gates, W.E., "Kinetics of Removal 
of Mixed Carbohydrates in Activated Sludge Processes," Proc. 
25th Industrial Waste Conference, Purdue University, 1, 365 
(1970). : " . " 

10. Pohland,. F.G., "Design Considerations and Operational Procedures 
for Anaerobic Wastewater Solids Reduction," Proc. Applied 
Filtration Technology in Municipal Industrial Water and Waste
water Treatment, Houston, TX. Civil Engr.. Dept. Univ. of 
Houston, 19 (1970). 

11. Jorden, W.L., Pohland, F.G. and Kornegay, B.H., "Evaluating 
Treatability of Selected Industrial Wastes," Proc. 26th 
Industrial Waste Conference, Purdue University, U 514 (1971). 

12. Pohland, F.G. and Maye, P.R., "Landfill Stabilization with 
Leachate Recycle," Proc. 3rd Environmental Engineering and 
Science Conference, University of Louisville. 389 (1973). 
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13. Horn, C.R. and Pohland, F.G., "Characterization and Treatability 
of Selected Shellfish Processing Wastes," Proc. 28th Industrial 
waste Conference, Purdue University, 2, 819 (1973).' ' 

14. Hudson, J.w. and Pohland, F.G., "Treatment Alternatives for 
Shellfish Processing Wastewaters," Proc. 30th Industrial Waste 
Conference. Ann Arbor Science, 981 (1975). : ~ 

15. Hudson, J.W., Smith, J.P. and Pohland, F.G., "Rotating Biological 
Contactor Treatment of Shellfish Processing Wastewaters," Proc. 
31st Industrial Waste Conference. Ann Arbor Science, 193 (1976).. 

16. Hudson, J.W., Pohland, F.G. and Pendergrass, R.P., "Anaerobic 
Packed Column Treatment of Shellfish Processing Wastewaters " 
f ? ^ , 3 3 r d I n d u s t r i a l W a s t e Conference. Ann Arbor Science, 560 

17. Poland, F.G., Shank, D.E., Benson, R.E. and Timmerman, H.E., • 
Pilot-Scale Investigations of Accelerated Landfill Stabilization 

with Leachate Recycle," Proc. 5th Annual Research Symposium on 
Municipal Solid Wastes: Land Disposal. EPA-600/9-79-02̂ a. ?R3 

18. Pohland, F.G. and Gould, J.P., "Stabilization at Municipal Land
f i l l s Containing Industrial Wastes." Proc. 6th Annual Research 
Symposium: Disposal of Hazardous Waste. EPA-600/9-ao-oi n. ?u? 
C1 9 8 0) • 

19. Pohland, F.G., "Leachate Collection and Recycle as a Landfill 
Management Option," (In German), Proc. Waste Management Seminar, 
Technischen Universitate Berlin, 374, February 1980. 

20. Pohland, F.G., "Anaerobic Processes for Treatment of Leachate 
from Landfills," (In German), Proc. Waste Management Seminar. 
Technischen Universitate Berlin, 445, February 1980. 

2 1 * M^ar-ty P.L., 0'Melia, C.R., Dick R.I., Morgan, J.J., Pohland, 
F.G., Theis, T.L., and Tomlinson, H.D., "Excellance in Environ
mental Engineering Education," Proc. Fourth Conference on 
Environmental Engineering Education. University n f T^r.n^ 
June 19-21, 1980. : ' 

22. Pohland, F.G., Gould, J.P., Ramsey, R.E., Spiller, B.V. and 
Esteves, W.R., "Containment of Heavy Metals in Landfills with 
Leachate Recycle," Proc. 7th Annual Research Symposium on Land 
Disposal: Municipal Solid Wastes. EPA-600/S-Hi-nn?a MQ MO«M 
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23. Pohland, F.G., "Leachate Recycle as a Management Option," Proc. 
Leachate Management Seminar, Byer, P.H. CEd.], University of 
Toronto, Environment Canada, WM-1, 37-62, July 1981.. 

24. Pohland, F.G., Gould, J.P., Ramsey, R.E. and Walter,,D.C., 
"The Behavior of Heavy Metals During Landfill Disposal of 

, Hazardous Wastes," Proc. 8th Annual Research Symposium: Land 
Disposal of Hazardous Waste, EPA-600/9-82-002, 360 (1982). 

25. Chang, K.C., Chian, E.S.K., Pohland, F.G., Kahn, 3., Cross, W.H. 
and Roland, L., "Co-disposal of Low-Level Radioactive Wastes 
Within Sanitary Landfills," Proc. 1982 National Conference cn 
Environmental Engineering, ASCE, 325, July 1982. 

26. Pohland, F.G., Dertien, J.T. and Ghosh, S.3., "Leachate and Gas 
Quality Changes During Landfill Stabilization of Municipal 
Refuse," Proc. 3rd International Symposium on Anaerobic Diges- . 
tion, Boston, MA, 135, August 1983-

3ooks or Symposia in Print 

1. Howland, W.E., Pohland, F.G. and Bloodgood, D.E., "Kinetics in 
Trickling Filters," In Advances In Biological Waste Treatment, 
Eckenfelder, W.W..and McCabe, J. [Eds.], Pergamon Press, 233. 
1 963-

2. Pohland, F.G. and Ghosh, S., "Development in Anaerobic Treatment 
Processes,". In "Biological Waste Treatment," R.P. Canale [Ed.], 
Biotechnology and Bloengineering Symposium No. 2, Interscience, 
New "iork, 85 (1971 ). 

3. Ghosh, S. and Pohland, F.G., "Population Dynamics in Continuous 
Cultures of Heterogeneous Microbial Populations," In Developments 
in Industrial Technology, E.D. Murray CEd.], 12, Soc. of 
Microbiol., Amer. Inst, of Biol. Sciences, Washington, D.C, 
295 (1971). 

4. Mancy, K.H., McClelland, N. and Pohland, F.G., Applied Chemistry 
of Wastewater Treatments, U'nits I - V I I I , Ann Arbor Science 
Publishers, Inc., Ann Arbor, MI, 1973-

5. Pohland, F.G., "Sanitary Landfill Stabilization with Leachate 
Recycle and Residual Treatment," Water-1974; n . Municipal 
Wastewater Treatment, G.F. Bennett [Ed.], Amer. Inst, of Chemical 
Engineers, Symp. Ser. 145, 7J_, 308 (1975). 
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. Pohland, F.G., "Landfill Management with Leachate Recycle and 
Treatment: An Overview," in Gas and Leachate from Landfills -
Formation, Collection and Treatment, Genetelli. E.J.. and 
Cirello, J. LEds.J, Symposium Proc., EPA-600/9-76-004, March 

7. Pohland, F.G. and Suidan, M.T., "Prediction of pH Stability in 
Biological Treatment Systems," In Chemistry of Wastewater 
Technology, A.J. Rubin [Ed.], Ann Arbor Science Publishers, 
Ann Arbor,. MI, 441, 1978. . 

8. Pohland, F.G., Verstraete, W., Cohen, A., and Goma, G., "Process 
Design," In Anaerobic Digestion 1981. Huges, et al. [Eds.], 
Elsevier Biomedial Press V. V., 363, 1982. ~" — 

9. Gould, J.P., Ramsey, R.E., Giabbai, M. and Pohland. F.G., 
"Formation of Volatile Haloorganic Compounds in the Chlorination 
of Municipal Landfill Leachates," In Water Chlorination: 
Environmental Impacts and Health Effects. R.F. JoiTeTTEd. ~l . 
4, Chap. 36, 525, Ann Arbor Science Publishers, Inc., Ann Arbor, 

10. Cross, W.H., Chian, E.S.K., Pohland, F.G., Harper, S., Kharkar, 
S., Cheng, S.S., and Lu, F., "Anaerobic Biological Treatment of 
Coal Gasifier Effluent," Proc. Fourth Symposium on Biotechnology 
in Energy Production and Conservation, Biotechnology and Bio-
engineering Symposium No. 12, John Wiley & Sons, New York, 349 

Discussions 

1. Pohland, F.G., "Billion-Dollar River Cleah-Up," A Discussion, 
Jour. Sanitary Engineering Division, ASCE, 89, No. SA3 92 
(1 963). : ! — 

2. Pohland, F.G. and Martin, J.C., "Dynamic Model of the Anaerobic 
Digestion Process," A Discussion, Jour. Sanitary Engineering 
Division, ASCE, 95, SA6, 1191 (1969~K : ' ~ 

3. Pohland, F.G., "Treatment of High Nitrate Wastewaters by Plastic 
Media Anaerobic Filters with Particular Reference to Latex 
Processing," A Discussion, Progress in Water Technology 10 
981 d978). : ; —' * ' 

4. Pohland, F.G. and Gould, J.P., "Leaching Characteristics of 
Industrial Metal Finishing Wastewater Treatment Plant Solids," 
A Discussion, Water Science and Technology, m, No. 8 Part * 
101 6, (1982). " ' 
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Review and Reports -

1. Pohland, F.G., "General Review of Literature on Anaerobic Sludge 
Digestion," Engineering Extension Bulletin No. 110, Purdue 
University, 1962. 

2. Pohland, F.G., "A Review of the Literature of 1966 on Wastewater 
and Water Pollution Control - Sludge Digestion," Jour. Water 
Poll. Control Fed., 39. 5, 721, (1967). . 

3. Pohland, F.G., "A Review of the Literature of 1967 on Wastewater 
and Water Pollution Control - Anaerobic Processes," Jour. Water 
Poll Control Fed., MO, 6, 948 (1968). 

4. « Pohland, F.G., "A Review of the Literature of 1968 on Wastewater 
and Water Pollution Control - Anaerobic Processes," Jour. Water 
Poll. Control Fed., 4j_, 6, 929 (1969). 

5. Ghosh, S. and Pohland, F.G., "A Review of the Literature of 1969 
on Wastewater and Water Pollution Control - Anaerobic Processes," 
Jour. Water Poll. Control Fed., 42, 6, 928 (1970). 

5. Pohland, F.G.and Kang, S.J.,'"A Review of the Literature of 1970 
on Wastewater and Water Pollution Control - Anaerobic Processes," 
Jour. Water Poll. Control Fed., 43_, 6, 1129 0 971). • 

7. Pohland, F.G., "Anaerobic Biological Treatment Processes," 
Advances in Chemistry Series 105, Gould, R.F. CEd.], American 
Chemical Society, Washington, D.C, 189 pp. 1971. 

8. Pohland, F.G., "Measurements of Active Biomass Concentrations in 
Biological Waste Treatment Processes," Final Research Report, 
EPA-600/2-75-209, September 1975. 

9. Pohland, F.G., "Sanitary Landfill Stabilization with Leachate 
Recycle and Residual Treatment," Final Research Report, 
EPA-600/2-75-043, October 1975. 

10. Pohland, F.G., and Engelbrecht, R.S., "Impact of Sanitary Land
f i l l s - An Overview of Environmental Factors and Control 
Alternatives," Amer. Paper Inst. Report, February 1976. 

11. Pohland, F.G. and Hudson, J.W., "Wastewater Management Alterna
tives for the Shellfish Processing Industry," Final Research 
Report, Number 7302 (SCEGIT-77-157), Georgia Sea Grant Program, 
Univ. of Georgia/Athens, Ga., 133 PP*. April 1978. 
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12. Husted, J.E., Pohland, F.G., Wallace, J.W. and Dodson, G., 
"Optimum Water Management in Kaolin Mining for Aluminum 
Production," Final Report OWRT Grant No. 14-34-001-6229 
(SCEGIT-78-178), Georgia Institute of Technology, Atlanta, 
Ga., 126 pp., November 1978. 

13. Pohland, F.G., Salgaonkar, J.B., Reinhart, D.R. and O'Neil, J.P., 
"Anaerobic Biological Treatment of Chemical Processing Waste
waters Containing Soluble Organic Substrates," Final Report, 
HERCOFINA, Inc., Wilmington, NC, 12U pp., January 1981. 

H. Pohland, F.G., "Controlled Landfill Stabilization by Leachate 
Recycle," Final Report, EPA Grant No. R-803953 (SCEGIT-82-109), 
Georgia Institute of Technology, Atlanta, GA, 149 pp., September 
1982. 

15. Pohland, F.G., Gould, J.P., Ramsey, R.E. and Chian, E.S.K., 
"Identification and Assessment of Effluent Residuals in Treated 
Leachate from Landfill Disposal Sites," Final Report, OWRT Grant 
No. A-088-GA (ERC-07-83; SCEGIT-83-109), Georgia Institute of 
Technology, Atlanta, GA, 107 pp., May iQflv 

16. Pohland, F.G., Saunders, F.M., Gould, J.p. and Khudenko, 3.M., 
"Technical Advisory Services for Solution of Water Conservation, 
Reuse and Treatment Problems," Completion Report, ERC Project No. 
B-10-303 (ERC-09-83; SCEGIT-83-110), 14 pp., May 1983. 

17. Pohland, F.G.', "The Use of Plastic Foam as a Cover Material 
During Landfilling of Solid Wastes," Final Report, SCEGIT-83-122, 
SaniFoam, Inc., Costa Mesa, CA, 112 pp., December 1983. 

Program and Research Administration: . 

Program Administration -

Program Coordinator, Environmental Engineering Program, Georgia ' 
Institute of Technology, 1971 to present. 

Administrative Secretary, Radiation Health Specialists Training 
Program, U.S. Public Health Service (1963-1966). 

i 

Project Director, Solid Waste Technology Training Program, U.S. 
Puolic Health Service/EPA (1966-1976). 

Project Director, Graduate Training in Water Quality Management, 
U.S. Environmental Protection Agency (1976-1979). 

LOV-003-000386



Pohland, Frederick G. 
Biographical Sketch 
Page Twelve 

Project Director, Training Program in Hazardous Waste Manage
ment, U.S. Environmental Protection Agency (1979-1982). 

Research Administration -

Principal Investigator, "Measurement of Active Biomass Concentra
tions in Biological Waste Treatment Processes," U.S. Department 
of Interior, Federal Water Quality Administration (1970-1973)-

Principal Investigator, "Buffer Capacity in Aquatic Ecosystems," 
U.S. Department of Interior, Office of Water Resources Research 
(1970-1973). 

Principal Investigator, "Problems Involving Waste Treatment at 
Seafood Processing Plants," U.S. Department of Commerce, 
National Oceanic and Atmospheric Administration - Sea Grant 
Program (1973) • 

Principal Investigator, "Shellfish Processing Wastewater 
Characteristics and Treatment Alternatives," U.S. Department 
of Commerce, National Oceanic and Atmospheric Administration -
Sea Grant Program (1973-1976). 

Principal Investigator, "Sanitary Landfill Stabilization with 
Leachate Recycle," U.S. Environmental Protection Agency 
(1971-1973). 

Faculty Advisor, "Whirlpool Research Fellowship in Sanitary 
Engineering," Whirlpool Corporation (1972-1975). 

v Principal Investigator, "Sanitary Landfill Stabilization with 
Leachate Recycle and Residual Treatment," U.S. Environmental 
Protection Agency (1973-1974). 

Faculty Advisor, "Zimpro Research Fellowship in Sanitary 
Engineering," Zimpro, Inc. (1973-1975). 

Principal Investigator, "Controlled Landfill Stabilization by 
Leachate Recycle," U.S. Environmental Protection Agency 
(1975-1978). 

Co-Principal Investigator, "Optimum Water Management in 'Kaolin 
. Mining for Aluminum Production," U.S. Department of Interior, 
-Office of Water Resources Research (1976-1979). 

Project Director, "Instructional Scientific Equipment Grant," 
National Science Foundation (1973-1981). 
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Principal Investigator, "Anaerobic Biological Treatment of 
Chemical Processing Wastewaters Containing Soluble Organic 
Substances," HERCOFINA, Inc. (1979-1981). 

Principal Investigator, "Fate of Heavy Metals During Landfill 
Stabilization of Solid Waste Materials with Leachate Recycle, 
U.S. Environmental Protection Agency (1978-1983). 

Co-Principal Investigator, "An Investigation of Containment of 
Low Level Radioactive Wastes in Landfills," Department of 
Energy/Gundle Lining Systems, Inc. (1981-198U). 

Faculty Advisor, "Union Carbide Research Fellowship in Environ
mental Engineering," Union Carbide Corporation (1981-1983). 

Principal Investigator, "The Use of Plastic Foam as a Cover 
Material During Landfilling of Solid Wastes," Sanifoam, Inc. 
(1982-1983). 

Principal Investigator, "Critical Review and Summary of Leachat 
and Gas Production from Landfills," U.S. Environmental 
Protection Agency (1982-1983). 
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and Malley. J.: Effects of three polycyclic aromatic 
hydrocarbons on f e r t i l i t y in female mice: A lifetime study 
of the effects of single-dose treatment. 

Silbergeld. F.K.I'A Textbook in Neurotoxicology. 

Mattison. D.R.. Kay. H.. Silbergeld. E.K.. and Nightingale. 
M.S.: Effects of TCDD on gonadal hormones and function in 
mice. 

Mattison. D.R.. Silbergeld. E.K.. and Bertin. J.E.: 
Scientific and legal implications of reproductive 
toxicology. In Evans. ME (ed). Current Topics in Obstetrics 
and Gynecology. 

Silbergeld. E.K.. Phillips. A., and Golden. M.: Health 
effects of hazardous waste. 

Silbergeld, E.K.: Biochemical basis of solvent 
neurotoxicity. 

Silbergeld. E.K.. Schwartzman. D.. and Percival. R.V. 
Environmental exposures to organometals. In Sparber. S. 
and Tilson, H. (eds) Neurotoxicology of Organometals. New 
York. Wiley Interscience. 

O'Leary. T. and Silbergeld. E.K. (eds): Health Effects in 
Communities at Hazardous Waste Dumpsites. AAAS 
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B. ABSTRACTS 

I. Silbergeld. E. K.: Effects of lead on neuromuscular 
functions: In vitro evidence for site of action at the 
presynaptic level. Fed. Proc. 32:275. 1973. 

2 Silbergeld. E. K. and Goldberg. A. M.: Lead poisoning: an 
animal model of hyperactivity. Pharmacologist 15:143. 1973. 

3. Silbergeld. E. K. and Goldberg. A. M.: 
cholinergic-aminergic interactions in lead induced 
hyperactivity. Pharmacologist 16_:335. 1974. 

4 Goldberg. A. M. and Silbergeld. E. K.: Neurochemical 
aspects of lead induced hyperactivity. Trans. Amer. Soc. 
Neurochem. p.185. 1974. 

5 Silbergeld. E. K.. Carroll. P. T. and Goldberg, A.M.: 
Monoamines in lead-induced hyperactivity. Pharmacologist 
'13:203. 1975. 

6. Goldberg. A. M.. Carroll. P. T. and Silbergeld. E. K.: 
Cholinergic aspects of hyperactivity. Fifth Internatl. 
Meeting for Soc. Neurochem.. 1975. 

7 Pfeiffer. R. . and Silbergeld. E. K.: Differential 
behavioral and neurochemical effects of three dopaminergic 
agonists. Neurosci. Abst. I_I:720. 1976. 

8 Silbergeld. E. K. and Miller. L. P.: Lead intoxication: 
changes in seizure threshold and gamma-aminobutyrIC acid 
function. Neurology 4(27):405. 1977. 

9 Adler. H. S. and Silbergeld. E. K.: intrasynaptosomal 
interactions of lead and calcium in dopaminergic 
neurotransmission. Pharmacologist 19(2):40.' 1977. 

10 Silbergeld. E. K. and Walters. J. R•' Dopamine uptake and 
release in substantia nigra: Effects of gamma-ammobutyric 
acid and substance P. Pharmacologist 19(2):544. 1977. 

I I . Silbergeld. E. K.. Miller. L. P.. Kennedy. S. and Eng. N.: 
Lead and seizures: Role of gamma-aminobutyric acid. 
Neurosci. Abst. Ill:1039. 1977. 

12 Adler. H. S. Costa. J. L. and Silbergeld. E. K.: X-ray 
microanalysis in neurochemistry: Localization of an 

. elemental neurotoxin and manipulations of mitochondrial 
Ca + +. Neurosci. Abst. Ill:1235. 1977. 
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13 Baring. M. D.. Walters. J. R.. Silbergeld. E. K.. Eng. N.. 
and Lakoski. J. M.: Effect of systemic apomorphine on 
firing rates of dopamine cells in rats with s t r i a t a l kainic 
acid lesions. Neurosci. Abst. 4. 267. 1978. 

14. Hruska. R. E. and Silbergeld. E. .:. Ergot drugs inhibit 
spiroperidol and serotonin receptor binding. Soc. 
Neurosci. Abst. 4: 425. 1978. 

15 Silbergeld. E. K.. Hruska. R. E.. Walters. J. R.. Kennedy.. 
S.. Eng. N.. and deSantis. S.: Effects of intrastriatal 
kainic acid on motor behavior in rats. Soc. Neurosci. 
Abst. 4: 49. 1978. 

16 Kennedy. S.. Hruska. R. E.. and Silbergeld. E. K.: 
Serotonergic-dopaminergic effects of ergot drugs. Soc. 
Neurosci. Abst. 4: 426. 1978. 

17. Silbergeld. E. . Hruska. R. E., Lamon. J. M.. Frykholm. B. 
F., and Hess, R. A.: Neurotoxic mechanisms in porphyria 
and lead intoxication: Possible role of d-aminolevulinic 
acid. Clin. Res. 27:307A. 1979. 

18. Lamon. J. M.. Silbergeld. E. K.. Frykholm. B. F.. and 
Hruska. R. E.: Extra-erythropoietic heme metabolism in 
lead intoxication: Clin. Res. 27: 299A. 1979. 

19 Silbergeld. E. K.. Hruska. R. E.. Lamon. J. M.. Frykholm. 
B. F.. and Hess. R.A.: The effects of lead (Pb) on hepatic 
heme synthesis and drug metabolism. Pharmacologist 21: 
209. 1979. 

20 Silbergeld. E. K.. Hruska. R. E.. and Lafferman. J. A.: 
Actions of lead (Pb) on GABAergic neurotransmission: 
Discrepancies between in vivo and in vitro effects. Soc. 
Neurosci. Abst. 5: 416. 1979. 

21 Lafferman. J. and Silbergeld. E. K.: Erythrosin B (Food. 
Drug and Cosmetic Red No. 3) inhibits dopamine uptake in 
rat caudate synaptosomes: a kinetic study. Soc. Neurosci. 
Abst. 5. 562. 1979. 

22. Hruska. R. E. and Silbergeld. E. K.: Increased dopamine 
receptor sensitivity after estrogen treatment. Soc. 
Neurosci. Abst. 5: 73 (1979). No. 236. 

23 Silbergeld. E. K.. Hruska. R. E.. Schwarcz. R.: GABA in 
the basal ganglia: effects of selective lesions. Brain 
Res. Bull.. 4: 696. 1979. 
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24. Weir. R. L.. Hruska. R. E. and Silbergeld. E. K.: Effects 
of dopamine agonists on 3H-spiroperidol receptor 
binding. Soc. Neurosci. Abst. 5: 81. 1979. 

25. Hruska. R. E.. Ludmer. L. M.. and Silbergeld, E. K.: 
Prolactin increases the number of s t r i a t a l dopamine 
receptors. Pharmacologist 22:220 (1980), No. 338. 

26. Silbergeld. E. K.: Erythrosin B: ouabain-like actions of 
an a r t i f i c i a l food dye in rat brain tissue. Pharmacol. 
22.:198. 1980. 

27. Hruska. R. E.. Ludmer. L. M., and Silbergeld. E. K.: The 
striat a l dopamine receptor supersensitivity produced by 
estrogen may be mediated through prolactin. Soc. Neurosci. 
Abst. 6.: 441. 1980. 

28. Chisolm. J. J., and Silbergeld. E. K.: Increased excretion 
of homovanillic acid (HVA) in urine by young children with 
increased lead absorption. Neurosci. Abst. vol. 6_:508, 
1980. 

29. Silbergeld. E. K.. and Anderson. S. M.: Erythrosin B: 
specificTlnhibitor of high affinity [3H]-ouabain binding 
and ion transport in rat brain. Neurosci. Abst. vol. 6_:56, 
1980. 

30. Silbergeld. E. K., Anderson. S. M.. DeRyck. M...Chronwall. 
B.. and Morris, S. J.: Neurotoxicity of an a r t i f i c i a l food 
color (erythrosin B): methods for rapid testing. Abstr. 
8th Meeting Internat.. Soc. Neurochem.. p. 238. 1981. 

31. Pitman. K. T.. Hruska. R. E., Ludmer. L. M.. and 
silbergeld, E. K.: Prolactin increases the density of 
stri a t a l dopamine receptors in normal and hypophysectomized 
male rats. Soc. Neurosci. Abstr. 7: 217. 1981. 

32. DeRyck. M.. Hruska. R. E.. and Silbergeld. E. K.: Estrogen 
potentiates haloperidol-induced catalepsy/akinesia in male 
rats. Soc. Neurosci. Abstr. 7: 217. 1981. 

33. Silbergeld. E.K.: The biochemical basis of lead 
neurotoxicity. Abstr. Ann. Mtg. AAAS. Toronto. 1981. 

34. Hruska. R. E., Pitman. K. T., Ludmer. L. M.. DeRyck. M.. 
and Silbergeld, E. K.: Comparison of the biochemical and 
behavioral effects of estrogen in male and female rats. 
Soc. Neurosci. Abstr. 7: 218. 1981. 
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Silbergeld. E. K.. Morris. S. J., and Anderson. S. M.: 
Erythrosin B and Na.K-ATPase: receptor-like interactions 
with brain synaptic membranes. Soc. Neurosci. Abstr. 7: 
105. 1981. 

Silbergeld. E. K.: Basic and applied neurochemistry of 
hazards. Abstr. Annual Meet. AAAS. Washington, D.C.. p. 
63, 1982. 

Silbergeld. E. K.: Neurotoxic implications of altered heme 
synthesis in lead poisoning. Neurotoxicol. 1:119-120. 1983. 

Silbergeld. E. K.. Nightingale. M. S.. and "Mattison. D. R.: 
Effect of oocyte destruction by polycyclic aromatic 
hydrocarbons (PAH) on f e r t i l i t y of DBA/2N (D2). C57BL/6N 
(B6). and (D2 x B6) F l mice. Soc. Gvnecol. Invest. Abstr., 
p. 51. 1983. 

Silbergeld. E.K.. Nightingale. M.S.. Godlove. K.. Malley._ 
J., and Mattison. D.R.: Reproductive toxicity of polycyclic 
aromatic hydrocarbons (PAHs) in female mice. Pharmacol.. 
25.: 655. 1983. 

Mattison. D.R..-Takizawa. K., Silbergeld, E.K., 
Nightingale. M.S.. Jerina. D.. and Yagi. H.: Genetics of 
ovarian benzo(a)pyrene metabolism, oocyte destruction, and 
impaired f e r t i l i t y in inbred DBA/2N and C57BL/6N mice and 
D2xB6 F l heterozygote mice. Abstr. Internat. Conf. 
Extrahepatic Metabolism of PAHs and Carcinogenesis. 1983. 

Mattison. D.R.. and Silbergeld. E.K.: Occupational 
exposures and pregnancy. Abstr. 15th Ann. Cong. Col. Soc. 
Obstet. Gynecol.. Bucaramanja. Colombia. 1983. 

Mattison. D.R.. Nightingale. M.S.. Shiroraizu. K., Takizarva 
K.. Silbergeld. E.K... Kay. H.H.. and Swartz. W.J.: Ovarian 
toxicity, Abstr. 15th Ann. Cong. Col. Soc. Obstet. 
Gynecol. Bucaramanga. Colombia. 1983. 

Swartz. W.. Silbergeld. E.K.. Malley. K.. and Mattison. 
D.R.: The effects of benzo(a)pyrene on murine ovarian 
function and f e r t i l i t y . Abstr. Amer. Assoc. Anat., 
177A-178A. 1984. 

Silbergeld. E.K.: PCB transformer fi r e s . Abstracts. Amer. 
Pub. Health Assn. Annual Meeting. Anaheim. 1984. 

LOV-003-000406



-18-

OTHER PUBLICATIONS 

REVIEWS 

Silbergeld. E.K.: "Lead in Man and the Environment" for 
Trends in Pharmacological Sciences, 1981. 

Silbergeld, E.K.: "Hazardous Waste in America" for 
Quarterly Review of Biology 59_:88-89, 1983. 

Silbergeld, E.K.: "Nutrition and Brain Function" for Trends 
in Neurosciences, 1984. 

OTHER 

Silbergeld. E.K.: "US Lead Program Vi t a l " (editorial) Clin. 
Chem. News, February, 1983. page 4 

Silbergeld. E.K.: "Health Effects" in Environmental Defense 
Fund. Dumpsite Cleanups: A Guide to the Superfund Program, 
Washington. DC. 1983 

Silbergeld. E.K.. and Highland. J.: "Ghost Dumps" (letter) 
Science. 2_16:462. 1982 

Silbergeld. E.K.: "Cancer Policy: Has the Dust Settled?" 
Environmental Forum. 2_:25-29. 1983 

Hall. K.L., and Silbergeld. E.K.: "Reappraising 
Epidemiology" Harvard Environmental Law Review, 7:441-448, 
1983 

Silbergeld. E.K.: "New lead.control plan unlawful and 
ineffective" (editorial) Clin..Chem. News. August 1984. 
page 5. 

Silbergeld. E.K.: "Where do we go from here?", in Legator. 
M.S. (ed) Community Health Studies: A Guide for Citizens. 
Johns Hopkins Press. Baltimore. MD. in press 

Silbergeld. E.K.. and Percival. R.V. "The lessons of 
lead". EPA Journal. in press 

Silbergeld. E.K.: "Have Environmentalists Snatched Defeat 
from the Jaws of Victory? - A Response to Ruckelshaus" 
Issues in Sci. Technol., in press. 
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PAPERS GIVEN 

1972 "Effects of Chronic Sublethal Exposure to Dieldrin on 
Adaptation to Thermal Stress in a Freshwater Fish." 
American Fisheries Society. June. 1972. 

1973 

1974 

1975 

1976 

"Effects of Lead on Neuromuscular Function." FASEB 
Meetings. April. 1973. 

"Lead Poisoning: An Animal Model of Hyperactivity?" 
ASPET. August. 1973. 

"Hyperactivity: A Lead-Induced Behavioral Disorder." 
National Institute of Environmental Health Sciences 
Conference on Low Level Lead Poisoning. October. 1973 
(invited speaker). 

"Lead Induced Hyperactivity." Society of Toxicology. 
March, 1974. 

"Cholinergic-Aminergic Interactions in Lead-Induced 
Hyperactivity." ASPET. August. 1974. 

"Neurological and Behavioral Toxicology of Lead." 
Society for Occupational and Environmental Health, 
February. 1975 (invited speaker). 

"Neurotoxicity of Inorganic Lead." Toronto Conference 
on Heavy Metals in the Environment. October. 1975 
(invited speaker). 

"Lead Poisoning." Society for Neuroscience. November. 
1975 (invited speaker). 

"Neurochemical Approaches to Behavioral Toxicology." 
American Psychological Association. September, 1976 
(invited speaker). 

"Differential Aspects of Three Dopaminergic Agonists." 
Socieity for Neuroscience. November. 1976. 

1977 "Animal Models of Hyperactivity." Workshop on Animal 
Models in Psychiatry and Neurology (NIMH). June. 1977 
(invited speaker). 
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"Intrasynaptosomal Interactions of Lead and Calcium in 
Dopaminergic Neurotransmission," American Society for 
Pharmacology and Experimental Therapeutics. August. 
1977. 

"Dopamine Uptake and Release in Substantia Nigra." 
American Society for Pharmacology and Experimental 
Therapeutics. August. 1977. 

"Lead and Seizures: Role of GABA." Society for 
Neuroscience, November, 1977. 

"X-ray Microanalysis in Neurochemistry." Society for 
Neuroscience. November. 1977. 

1978 "Serotonergic-dopaminergic interactions of ergot 
drugs." International Symposium on Dopaminergic Ergots 
and Motor Function (Stockholm). July. 1978 (invited 
speaker). 

"Effects of intrastriatal kainic acid on motor behavior 
in rats." Society for Neuroscience. November, 1978. 

"Dopaminergic-serontonergic interactions of ergot 
drugs." Society for Neuroscience. November. 1978. 

"Altered cholinergic function and response to tremorine 
in kainic acid treated rats." Second International 
Huntington's Disease Symposium (San Diego). November. 
1978 (invited speaker). 

1979 "The effects of lead on hepatic heme synthesis and drug 
metabolism." American Society for Pharmacology and 
Experimental Therapeutics. August. 1979. 

"In vitro testing for neurotoxicity," NATO Advanced 
Study Institute on In Vitro Toxicity Testing (Monte 
Carlo), July. 1979 (invited speaker). 

"Neurochemical aspects of lead intoxication." Harvard 
Symposium on Health Effects of Lead at Low Dose. 
September. 1979 (invited speaker). 

"Neurochemical approaches to toxicity testing." FDA 
Science Symposium on Foods. Drugs and the Developing 
Brain. November. 1979 (invited speaker). 
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"Actions of lead on GABAergic neurotransmission: 
discrepancies between in vivo and in vitro effects," 
Society for Neuroscience, November. 1979. 

1980 "Electron microanalysis in neurobiology." Winter 
Conference on Brain Research. January. 1980. 

"Neurotoxicology." NIOSH Training Seminar in 
Occupational Health. November. 1980 (invited speaker). 

"Potential neurotoxicology of a r t i f i c i a l food colors: 
erythrosin B." Nutrition Coordinating Committee, NIH. 
December. 1980 (invited speaker). 

1981 "Biochemical bases of lead neurotoxicity," AAAS 
Symposium on Lead in the Environment. Annual Meetings 
of the AAAS, January, 1981 (invited speaker). 

" A r t i f i c i a l food colors and childhood behavior 
disorders," New York Academy of Medicine Symposium on 
Therapeutic Claims of Diet. February. 1981 (invited 
speaker). 

"Neurotoxicity of an a r t i f i c i a l food color (erythrosin 
B). Methods for rapid toxicity testing," International 
Society for Neurochemistry Symposium on Neurotoxic 
Mechanisms. September, 1981 (invited speaker). 

"Porphyrinopathic mechanisms of neurotoxicity: heavy 
metals." International Conference on Heavy metals in 
the Environment. Amsterdam. September. 1981. 

1982 "Basic and applied neurochemistry of environmental 
hazards." Symposium on Environmental Assaults on the 
Nervous System. AAAS Annual meetings. January, 1982 
(invited speaker). 

"Biochemical bases for the action of a r t i f i c i a l food 
colors." NIH Consensus Conference on Defined Diets and 
Childhood Hyperactivity. January. 1982 (invited 
speaker). 

"Effects of estrogen on st r i a t a l dopamine function." 
Winter Conference on Brain Research. January. 1982. 

"Behavioral and biochemical effects of a r t i f i c i a l food 
colors." Washington Nutrition Group. April. 1982 
(invited speaker). 
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"Porphyrinopathic mechanisms in neurotoxicity--lead and 
chemical porphyria." Symposium on Mechnaisms of 
Neurotoxicology ( s a t e l l i t e to IBRO conference, 
Dusseldorf). March, 1982 (invited speaker). 

"Experimental studies of lead neurotoxicity." CLEAR 
International Symposium on Low Level Lead Exposure, 
London. May, 1982 (invited speaker). 

"Neurotoxic implications Of altered heme synthesis in 
lead poisoning." International Symposium on 
Neurotoxicity of Lead, Chicago. September. 1982 
(invited speaker). 

1983 

Ontario Toxicology Symposium. "Neurotoxicology." London. 
Ontario Canada. May. 1983 (invited speaker). 

International Congress of Toxicology. Symposium on 
Neurotoxins Environmental. San Diego, CA, "Mitochrondrial 
mechanisms of lead neurotoxicity." July. 1983 (invited 
speaker) . 

Mid-Atlantic Association of OB/GYN Nurses. Atlantic City. 
NJ, "Reproductive hazards in the occupational and general 
environment." October. 1983 (invited speaker). 

"Occupational exposures to PCBs." OECD Symposium on PCBs. 
Den Haag. Netherlands. September. 1983 (invited speaker). 

University of Rochester Toxicology Program. "Science vs. 
Policy: the example of lead" (invited speaker). 

International Association of Firefighters. Toronto. Canada, 
Seventh International Redmond Symposium. "Hazards of PCB 
fir e s . " December. 1983 (invited speaker). 

Rockefeller University Symposium on Dioxins. New York. NY. 
"Public policy of dioxin control," October. 1983 (invited 
speaker). 

Society for Occupational and Environmental Health Symposium 
on Dioxin. Washington. DC. Arlington. VA. "Reproductive 
effects of TCDD." December. 1983 (invited speaker). 

Harvard School of Public Health. Boston. MA, "Environmental 
Toxicology," November, 1983 (invited lecturer). 
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1984 > 

Consumer Federation of America symposium on Product 
l i a b i l i t y . Washington. DC. "Epidemiological Bases of 
Causation." January. 1984 (invited speaker). 

IBRO International Congress on Neurotoxicology. Lucknow. 
India, February, 1984. 

George C. Miller lectureship in environmental studies. 
University of I l l i n o i s . Urbana. IL. March. 1984 (invited 
speaker). 

Dean's distinguished lecturer in pharmacology. Loyola 
Medical School. Chicago. IL. March. 1984 (invited speaker). 

National Conference for Food Protection. "Regulating 
Risks." Washington. DC. May. 1984 (invited speaker). 

NIH-FAES Toxicology Course. "Dioxin". May 1984 (invited 
lecturer) 

"Health Effects at Hazardous Waste Dump Sites", coorganizer 
of AAAS Symposium. New York. May, 1984. 

Istituto Superiore di Sanita (Rome). "Dioxin: new 
perspectives in science and public policy in the United 
States". October 1984 (invited lecturer). 

Association of Official Analytic Chemists Symposium on 
environmental toxicology and chemical analysis Washington. 
DC. October 1984 (invited lecturer). 

"Neurotoxicology of Agent Orange". Training Course in 
Neurotoxicology. Johns Hopkins School of Hygiene and Public 
Health, November 1984 (invited lecturer). 

American Public Health Association symposium of Hazards of 
PCB transformer fire s . Los Angeles .November 1984. 

Canadian Institute of International Affairs. Conference on 
science. Values and Environmental Policy. "Health Effects 
of Environmental Contaminants" Toronto. November 1984 
(invited speaker). 
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1985 

Course lecturer. Clinical Toxicology^ Johns Hopkins Medical 
School, January 1985. 

Mt Sinai Environmental Sciences Laboratory "Neurochemical 
effects of organic solvents", (invited speaker) January 
1985. 

University of Maryland Medical School. "Epidemiological 
studies at hazardous waste dumpsites". February 1985 
(invited speaker). 

Agricultural Research Institute. "Environmental 
perspectives on risks of pesticides". Washington. DC 
(invited speaker). 

Johns Hopkins University. "Health Effects of Hazardous 
Waste". March 1985. 

University of North Carolina Institute of Environmental 
Studies. "Health Studies of Hazardous Waste Dumpsites". 
March 1985. 

National Institute of Environmental Health Sciences, 
"Reproductive effects of polycyclic aromatic hydrocarbons", 
March 1985. 
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CURRICULUM YITAE 

L, Glenn Sipes, Ph.D. 

BIRTHDATE AND PLACE 

July 26, 1942 

Natrona Heights, Allegheny County, Pennsylvania 

EDUCATION 

June 1965, University of Cincinnati, B.S. in Pharmacy 

November 1969, University of Pittsburgh, Pittsburgh 
Pennsylvania, Ph.D. in Pharmacology 

Dissertation: Studies on the Pharmacology and Peripheral Mechanism of 
Fenfluramine HC1. Dissertation Director: Joseph P. Buckley, Ph.D. (Presently 
Dean at the University of Houston, School of Pharmacy). 

ACADEMIC AND PROFESSIONAL APPOINTMENT 

1969-1971 Staff Fellow, National Heart, Lung and Blood Institute, National 
Institutes of Health 

1971-1973 Senior Staff Fellow, National Heart, Lung and Blood Institute, National 
Institutes of Health 

1971-1973 College of General Studies Special Lecturer, George Washington 
University, Washington, D.C. (Off-campus lecturer on drug abuse to 
military personnel, law enforcement officers, clergy, nurses) 

1973-1975 Assistant Professor of Pharmacology, University of Arizona; Visiting 
' Scientist, Hoffmann - La Roche (Fellow) 

1975-1978 Assistant Professor of Toxicology, University of Arizona, Tucson; 
Assistant Professor of Pharmacology and Assistant Professor of 
Anesthesiology, University of Arizona, College of Medicine, Tucson, 
Arizona 

1978-1982 Associate Professor of Pharmacology and Toxicology, College of 
Pharmacy and Associate Professor of Pharmacology and Anesthesiology, 
College of Medicine, University of Arizona, Tucson, Arizona 

1982- Professor and Head, Department of Pharmacology and Toxicology, 
College of Pharmacy and Professor of Pharmacology and Anesthesiology, 
College of Medicine, University of Arizona, Tucson, Arizona 
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MAJOR FIELD 

Major emphasis in teaching and research is in the areas of biochemical pharmacology and 
biotoxicoiogy. 

Biochemical Pharmacology (Biotransformation): 

Identification of drug metabolites excreted by animals and man 
Pharmacokinetics of drug disposition 
Factors affecting drug metabolism 

Mechanism(s) of induction of microsomal drug metabolizing enzymes 

Biotoxicoiogy: . 
This area is uniquely related to biotransformation in that many drugs and 
xenobiotics produce tissue injury after in vivo enzymatic biotransformation to 
chemically reactive metabolites. 

Chemical Carcinogenesis: 

Development of animal models for detection of initiating and promoting agents. 

Research and teaching areas are: 

Role of biotransformation in the hepatotoxicity and carcinogenicity of inhalation 
anesthetics and related compounds 
Bioactivation and covalent binding of carcinogens to tissue macromoiecuies 
Drug metabolism and pharmacokinetics 

HONORS, AWARDS. FELLOWSHIPS, SOCIETY MEMBERSHIPS 

Cum Laude, University of Cincinnati 

NIH Predoctoral Fellowship (1965-1969) 

NIH Staff Fellowship (1969-1973) 

Rho Chi 

Sigma Xi 

Foundation for Advanced Education in the Sciences (sponsored by NIH Alumni) 

American Society of Pharmacology and Experimental Therapeutics (ASPET) 

Society of Toxicology 

Western Pharmacology Society 

Recipient: ASPET Travel Grant to Sixth, Seventh International Congresses of 
Pharmacology; Helsinki, 1975, Paris, 1978 

Elected to membership: Association of University Anesthetists (1980) 
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HONORS, AWARDS, FELLOWSHIPS. SOCIETY MEMBERSHIPS (cont) 

Associate Editor, Life Sciences, 1973 - present 

Associate Editor - Toxicology and Applied Pharmacology, January 1984 

Editorial Board, Toxicology and Applied Pharmacology, 1981 - present 

Member, International Union of Pharmacology (IUPHAR) Section on Toxicology 

Secretary-Treasurer-Society of Toxicology Subsection on Mechanisms of Toxicity 

International Society for the Study of Xenobiotics - Charter Member 

American Men and Women of Science 

Elected to Membership Committee - Society of Toxicology 

Research Fellowship, Japanese Society for the Promotion of Science (April 1, 1980 
to March 31, 1981) 

RESEARCH SUPPORT 

$30,000 Hoffmann-LaRoche 1973-1975. Studies on the metabolism and pharmacokinetics 
of bumetanide. Status: Completed 

$1,000 American Cancer Society 1974-1975. Effects of polychlorinated biphenyls on the 
metabolism and covalent binding of dimethylnitrosamine. Status: Completed 

$35,000 Hoffmann-LaRoche 1975-1976. Studies on the metabolism and covalent binding 
of hepatotoxins and hepatocarcinogens to tissue macromolecuies. Status: Completed 

$5,500 Hoffmann-LaRoche 1975-1976. Studies on the metabolism and disposition of 1 ( f C -
bumetanide; a potent new diuretic. Status: Completed 

$1,800 American Cancer Society 1976-1977. Role of iipoperoxidation in chemical 
carcinogenesis. Status: Completed 

$12<t,853 National Institute of Arthritis and Metabolic Diseases, NIH. Studies of 
inhalation anesthetic hepatotoxicity. Principal Investigator: Burnell R. Brown, Jr., M.D., 
Ph.D., Co-Investigator: I. Glenn Sipes, Ph.D., June 1, 1976 to May 31, 1979. Status: 
Completed 

$194,355 NIH-NIEHS. Extrapolation of PCB deposition. Principal Investigator: I. Glenn 
Sipes, Ph.D., April 20, 1977 to June 30, 1978. Status: Completed 

$64,906 NIH-NIEHS. Continuation for extrapolation of PCB deposition. Principal 
Investigator: I. Glenn Sipes, Ph.D., October 20, 1978 to October 19, 1979. Status: 
Completed 

$189,410 National Cancer Institute, NIH. Activation and binding of organohalogen 
carcinogens. Principal Investigator: I. Glenn Sipes, Ph.D., September 1, 1977 to August 
31, 1980. Status: Completed 

f 
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RESEARCH SUPPORT (cont) 

$12̂ ,256 Department of the Navy. Oxygen toxicity and lung collagenous protein. 
Principal Investigators: I. Glenn Sipes, Ph.D. and Klaus Brendel, Ph.D. Status: September 
1, 1977 to February 28, 1981. Status: Completed 

$129,970 NIH-NIAMD. Studies of inhalation anesthetic hepatotoxicity. Co-Investigator: 
I. Glenn Sipes, Ph.D., Principal Investigator: B.R. Brown, Jr., M.D., Ph.D., July 1, 1979 to 
June 30, 1982. Status: Completed 

$717,180 NIH-NIEHS. Pharmacokinetics of xenobiotics. Principal Investigator: I. Glenn 
Sipes, Ph.D., Co-Investigator: Dean E. Carter, Ph.D. 8/18/78 - 9/14/83. Status: 
Completed 

$572,364. Studies of inhalation anesthetic hepatotoxicity. Co-Investigator: I. Glenn 
Sipes, Ph.D., Principal Investigator: B.R. Brown, Jr., M.D., Ph.D., June 1, 1982 to May 31, 
1987. Status: Current 

$1,363,244 NO1-ES-3-5031. Studies on chemical disposition in mammals. Principal 
Investigator: I. Glenn Sipes, Ph.D., Co-Investigator: Dean E. Carter, Ph.D. Awarded 
9/14/83 - 9/14/88. Status: Current 

$228,146. Animal models of alcohol-related cancers. Principal Investigator: I. Glenn 
Sipes, Co-Investigator: Siraj Mufti. Awarded 12/01/83 - 12/01-86. Status: Current 

$100,697 T-32-E507091-05. Graduate Training Program in Environmental Toxicology. 
Principal Investigator: I. Glenn Sipes, Ph.D. Awarded 7/1783 - 6730/84. Status: Current 

$535,̂ 55 T-32-ES07091-01. Graduate Training Program in Environmental Toxicology. 
Principal Investigator: I. Glenn Sipes, Ph.D. 7/1/84 - 6/30/89. Status: Approved 

$212,008 NIEHS. Animal models of alcohol-related cancers. Principal Investigator: I. 
Glenn Sipes, Co-Investigator: Siraj Mufti. Awarded 2/1/84 - 1/31/87. Status: Current 

TEACHING RESPONSIBILmES 

Toxicology 602 - Class coordinator and major instructor for this graduate level one 
semester course on organ and cellular toxicity, from January 1975 to present. Average 
enrollment has been 18-25 graduate students. Course consists of 15 two-hour lectures, 14 
three-hour laboratories or demonstration sessions, 1 three-hour midterm exam and 1 
three-hour final exam. Lectures presented include: 

Absorption, Tissue Distribution and Metabolism of Xenobiotics (4 hours) 

Anatomy, Biochemistry and Physiology of the Liver (2 hours) 

Mechanism of Liver Toxicity (2 hours) 

Chemical Mutagenesis (2 hours) 

Chemical Carcinogenesis (4 hours) 
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TEACHING RESPONSIBILITIES (cont) 

Toxicology 602: Laboratories presented include: 

Routes of Administration and Animal Handling 

Absorption and Distribution of Xenobiotics 

LD50 Determination 

In Vitro Tests for Assessing Chemical Induced Liver Damage 

In Vivo Tests for the Assessment of Chemical Induced Liver Damage 

Effect of Liver Toxins on Hepatic Protein Synthesis 

Mercury Chloride Renal Toxicity 

Preparation of Tissue Subcellular Fractions 

In Vitro Chemical Carcinogenesis (Ames Test) 

Assessment of Xenobiotic Induced Lung Damage 

Toxicology 598 c: A special topics course that discusses the pharmacology and toxicity of 
antibiotics and antineoplastic agents and is offered only to Toxicology graduate students 
when requested. It consists of 15 one-hour lectures and has an enrollment of 4 to 8 
students. Lectures presented include: 

The Sulfonamides 
Mechanism of Protein Synthesis 
Inhibitors of Protein Synthesis 1: Chloramphenicol 
Inhibitors of Protein Synthesis 2: Tetracyclines 
Inhibitors of Protein Synthesis 3: Streptomycins 
Inhibitors of Cell Wall Synthesis - Penicillins 
Antibiotics Affecting Membrane Permability 

Toxicology 596a: Advanced Toxicology Seminar. Coordinated this one-hour seminar 
series presented in the Fall semesters of 1976-77, 1977-78, 1978-79, 1979-80, 1981-82 and 
1982-83. 

Pharmacology 501: The Pharmacological Basis of Therapeutics. This course is offered by 
the College of Medicine, Department of Pharmacology and is taught by the entire faculty. 
The enrollment in the class is approximately 100 and consists of about 110 hours of 
lecture and 10 hours of exam review. Lectures presented include: 

Drug Metabolism (3 hours) 1975-81 

Adrenergic Drugs (4 hours) 1975-76-77 

Sedatives and Hypnotics (1 hour) 1975-76 

Exam Review (2 hours) 1975-81 
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TEACHING RESPONSIBILrnES (cont) 

Pharmacology 550: Drug Disposition and Metabolism. This is a three-unit graduate 
course offered yearly by the College of Medicine, Department of Pharmacology. Average 
enrollment is 16 graduate students. Share approximately one-third of the following 
lectures and laboratories: 

Drug Metabolism—Basic Pathways (10 hours) 

Drug Metabolism—Biochemical Aspects (10 hours) 

Role of Drug Metabolism in Chemical Carcinogenesis, Teratogenesis, Mutagenesis 
and Drug Allergy (10 hours) 

Drug Metabolism Laboratory and Demonstrations (24 hours) 

Pharmacology 372: Pharmacology for Nurses, offered in Yuma, Arizona through the 
College of Nursing and Continuing Education (6 hours), Fall 1982. 

Pharmacology 900: Research in Pharmacology. Coordinator for this elective course for 
the Department of Pharmacology and the Curriculum Phase III Committee. 

Pharmacology 900: Research. Arranged and supervised an introductory research 
experience for Mr. Dennis Roscoe, a graduate student in Physiology. 

Additional Lectures: 

Medicine 596e - Occupational and Environmental Health Seminar: June 7, 1977 

Pharmacology 352 - Histamine as a Neurotransmitter. Anesthesiology Resident 
Lectures: Usually 2-3 lectures per year in areas of anesthetic metabolism, drug 
metabolism and drug induced liver injury 1 

Toxicology 600a - Introductory Lecture (2 hours) Fall, 1975, 1976 

Pharmacology 474 - Clinical Toxicology Drug Metabolism - Influence on Toxicity 
and Management of Poisoning, 1978, 1979, 1980, 1981 

Oncogenic Transformation: Department of Hematology/Oncology, Bioactivation and 
Interaction of Chemical Carcinogens with DNA and Other Tissue Constituents, 
5/30/78 

Pharmacology 372 a <x b - (Applied Pharmacology): "General Principles; 
Antiinfective Drugs; and Antineoplastic Drugs", September 24-25, 1982, Yuma 
Regional Medical Center, Yuma, Arizona 

NIOSH Course No. 549 - (Applied Industrial Hygiene): "Environmental and 
Occupational Carcinogenesis", September 27-October 1, 1982 at Alamos Resort 
Hotel, Scottsdale, Arizona 
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UNIVERSITY AND PROFESSIONAL COMMITTEES 

1. Toxicology Curriculum Development Committee 

2. Toxicology Admissions Committee 

3. Phase III Subcommittee - Medical School 1975-78 

4. Interviewer of Medical School Applicants: 1975-80 (38 applicants - 1975-76; 20 
applicants - 1976, 1980) 

5. Toxicology Program Committee 

6. Participant Member, Cancer Center - Arizona Health Sciences Center 

7. Safety Liaison Officer, Department of Anesthesiology 1976-82 

8. Temporary Building Management Committee - College of Medicine, Chairman 1978-
82 

9. President's Advisory Committee on Aflatoxins 

10. Faculty Search Committee, Department of Pharmacology, College of Medicine 

11. Graduate Committee - Program in Pharmacology and Toxicology (Chairman, 1982- ) 

-42,—Self Study Committee—College of Pharmacy 1982-83 

13. Executive Committee - College of Pharmacy 

14. Ad Hoc Promotion and Tenure Committee - University of Arizona - 1983 

NATIONAL COMMITTEES 

Liaison Committee Society of Toxicology - ASPET 1980-81 

Appointed to Toxicology Study Section 1980-84 

Chairman, Toxicology Study Section - 1983-1984 

External Peer Reviewer for NIEHS Intramural Collaborative Programs 

External Peer Reviewer for EPA Intramural Research Program 

ASPET- Committee on Environmental Toxicology 1981-83 

ASPET - Organizing Committee for Section on Toxicology 

ASPET - Committee for B.B. Brodie Award in Drug Metabolism 

External Reviewer - National Health Research and Development Program, Health and 
Welfare Department, Canada , 
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THESIS AND DISSERTATION COMMITTEES 

M.S. in Toxicology: 
Thomas Podolsky—director, graduated 
Marguerite Slocumb—director, graduated 
Steve Haag-director, graduated 
Thomas L. Evans—director, graduated 
Mark LaFranconi—co-director, graduated 
Bruce Ryerson—co-director, graduated 
Richard Jee-director, graduated 
Barbara Larcom—co-director, graduated 
John MacDonald—co-director, graduated 
Janine Eisenphar—co-director, graduated 
Gary Bignami—director, graduated 
Kathleen Cater—director, graduated 
Mary Jo Miller—co-director, graduated 
Ronald MacFarland—director, graduated 
Richard Lind—director, graduated 
Frank Plescia—co-director, graduated 
Sally Masters—co-director, current student 
Robert Nenad—director, current student 
Aiaa Elsisi—co-director, graduated 
Debra Randall—director, current student 
Tamra Goodrow—director, current student 
Deborah Jaffe—secondary reader 
Ronald Bergeson—secondary reader 
Lester Melnick—secondary reader 
Charles Lapin—secondary reader 
George Behnke—secondary reader 
James Warren—secondary reader 
Larry Isacson—secondary reader 
Bernie Feidman—secondary reader 
Jane Keller—secondary reader 
Donald Sheer—secondary reader 
Matthew Miller—secondary reader 
Stan Morris—secondary reader 
Mary Helen Flowers—secondary reader 
Gary Rosenblum -̂secondary reader 
Steve Waters—secondary reader 
Cynthia Biackweil—secondary reader 
Jane McCreary—secondary reader 
Winnie Sim—secondary reader 
Eric Stine—seconary reader 

M.S. in Pharmacology: 
Catherine Orendac—secondary reader 

M.S. in Mathematics: 
Golde I. Ho Itzmann—secondary reader 

Ph.D. in Pharmacology: - Toxicology: - or Pharm. Sci.: 
Steven Halladay—co-director with Dean E. Carter (present position: 
Pharmacologist, Syntex, Palo Alto, California) 

Michael L. Cunningham—director (present position: postdoctoral fellow, Argonne 

National Laboratory 
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THESIS AND DISSERTATION COMMITTEES (cont) 

Russell White—director (present position: postdoctoral fellow CUT) 
Carl Potter—co-director (present position: postdoctoral fellow, Univ. of Wisconsin) 

Matthew Miller—co-director (present position: postdoctoral fellow, Albert Einstein 
Univ.) 

John MacDonald—director, current student 
Ricky G. Schnellmann—director, current student 
Thomas Petry—director, current student 
Alaa El Sisi, current student 
Eric Stine, current student 
Robert Hruska—secondary reader 
Max Costa—secondary reader 
Thomas Hielle—secondary reader 
Dave Sundheimer—secondary reader 
Jeff Reinking—secondary reader 
Greg Wastek—secondary reader 1 

Charles Lapin—secondary reader 
Kevin Beaumont—secondary reader 
Douglas Eisenstein—secondary reader 
ManzoOr M. Khan—secondary reader 
John M. Trang (Ph.D. in Pharmaceutical Sciences)—secondary reader 
Mari Haddox—secondary reader 
Dennis Roscoe (Ph.D. in Physiology)—secondary reader 
Donald Jung (Ph.D. in Pharmaceutical Sciences)—secondary reader 
Henry Pieniaszek—secondary reader 
James Woodworth—secondary reader 
Donald Sheer—secondary reader 
Allison Vickers—secondary reader 
Chris Hassal—secondary reader 
Douglas Bonhaus—secondary reader 
Mark LaFranconi—secondary reader 
James Gallo—Pharm. Sci.—secondary reader 
Larry Schaaf—Pharm. Sci.—secondary reader 
Joseph Rubino—Pharm. Sci.—secondary reader 
Lane Hirning—secondary reader 
Steve Peters—secondary reader 
Robert Dorr—secondary reader 

Research Associates and Post-Doctoral Fellows: 

Ramadasan Kuttan, Ph.D.—Research Associate, 10/1/77 - 6/30/79 
Richard Maiorino, Ph.D.—Postdoctoral fellow, 10/1/77 - to present 
Louis J. Zimmer, M.D., Ph.D.—Postdoctoral fellow, 10/1/78 - 9/1/79 
David Sundheimer, Ph.D.—Postdoctoral fellow, 7/1/80 - 5/15/81 
Robert Volp, Ph.D.—Postdoctoral fellow, 3/1/81 to present 
David Wiersma, Ph.D.—Postdoctoral fellow, 1/1/82 to present 
Siraj Mufti, Ph.D.—current Senior Research Fellow 
David Eigenberg, Ph.D.—Postdoctoral fellow, 10/15/82 to present 

PUBLICATIONS (See attached) 
ABSTRACTS (See attached) 
REVIEWS OR BOOKS IN PREPARATION (See attached) 
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PROFESSIONAL ACTIVITIES AND RECOGNITION OTHER THAN ACADEMIC 

Seminars and Lectures: 

Laboratory of Chemical Pharmacology, National Heart, Lung and Blood Institute, 
National Institutes of Health. Studies on the Peripheral Mechanism of Action of 
Fenfluramine, March 3, 1969. 

University of Pittsburgh, Department of Pharmacology. Mechanism of Drug Induced 
Liver Injury, April 1973. 

University of California, Medical Center, San Francisco, Department of 
Pharmacology. Biotransformation of Xenobiotics: Correlation with Tissue Damage, 
January 1975. 

University of California, Medical Center at Los Angeles, Department of 
Pharmacology. Metabolism and Binding of Xenobiotics and Their Relationship to 
Tissue Injury, June 1976. 

12th Annual Southwest Safety Congress, Tucson, Arizona. Toxicity of Inhalation 
Anesthetics and Related Compounds, March 14-16, 1977. 

University of Bonn, Medizinische Klinik and Department of Anaesthesiologie, Bonn, 
West Germany. Bioactivation and Covalent Binding of Halothane as Vectors in 
Haiothane Hepatotoxicity, September 8, 1977. 

Stanford University and Veterans Hospital, Department of Anesthesiology. 
Bioactivation of Halothane: Correlation with Hepatotoxicity, November 1977. 

Karolinski Institute, Department of Clinical Pharmacology, Huddinge, Stockholm, 
Sweden. Bioactivation of Halothane: Correlation with Hepatotoxicity, September 
28, 1977. 

Annual Meeting, Association of University Anesthetists, Tucson, Arizona. 
Biotransformation and Covalent Binding of Anesthetics and Hepatotoxicity, April 
13-15, 1978. 

St. Mary's Hospital and the University of London, London, England. Animal Models 
of Halothane Hepatotoxicity, July 6, 1978. 

Clinical Research Center: Division of Anaesthesia of the Medical Research Council, 
Northwick Park Hospital, Harrow, England. Bioactivation of Haiothane: Its Role in 
Halothane Hepatotoxicity, July 7, 1978. 

Drug Metabolism Section: Imperial Chemical Industries. Animal Models of 
Halothane Hepatotoxicity, July 11, 1978. 

Chairman, Session on Biochemical Pharmacology and Toxicology II, Joint Meeting of 
ASPET and SOT, University of Houston, Houston, Texas, August 13-17, 1978, Session 
- August 17. 

Southwest Desert Symposium in Anesthesiology, Tucson, Arizona. Lecture I -
Structure and Function of the Cell; Lecture II - Search for Animal Models to Explain 
Inhalation Anesthetic Toxicity, February 2-4, 1979. 
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PROFESSIONAL ACTIVITIES AND RECOGNITION OTHER THAN ACADEMIC (cont) 

Seminars and Lectures (cont): 

University of Arizona, College of Pharmacy Seminar, Tucson, Arizona. Studies of 
Halothane Hepatotoxicity, November 15, 197S. 

Chairman, Session on Environmental Toxicology, 1979 Annual Meeting, ASPET, 
Portland, Oregon, August 19-23, 1979. 

Chairman, Session on Pharmacokinetics, 1980 Annual Meeting Society of Toxicology, 
Washington, D.C, March 9-13. 

Arizona Center for Occupational Safety and Health, Tucson, Arizona. Nursing 
Update: Occupational Carcinogenesis, Mutagenesis. Feb. 11-14, 1980. 

Duke University. Bioactivation of Halothane: Correlation with Hepatotoxicity, 
April 30, 1980. 

Chemical Industries Institute for Toxicology. Bioactivation of Halothane: 
Correlation with Hepatotoxicity, May 1, 1980. 

National Institute of Environmental Health Sciences Research, Triangle Park, NC. 
Studies on the In Vitro Biotransformation of PCBs, May 2, 1980. 

Laboratory Chemical Pharmacology, NHLBI/NIH Bethesda, Maryland. Halothane: 
Biotransformation and Hepatotoxicity, April 25, 1980. 

Chairman, Session on Halogenated Hydrocarbons, 1981 Annual Meeting, Society of 
Toxicology, San Diego, March 1-5, 1981. 

University of California at Santa Barbara. Species Variation in the Distribution and 
Metabolism of PCBs, January 9, 1981. 

Invited Participant - Conference on Drugs and Environmental Toxicants, Pinehurst, 
NC, March 18-21, 1981. 

University of Minnesota. Halothane Associated Liver Injury: Role of 
Biotransformation, May 19, 1981. 

Medical College of Wisconsin. Halothane Associated Liver Injury: Role of 
Biotransformation, May 20, 1981. 

Invited Lecturer - Lecture on Factors Affecting the Disposition of PCBs and on 
Hepatotoxicity of Halogenated Agents: Halothane, Chloroform, Carbon 
Tetrachloride. University of Pittsburgh, Department of Pharmacology and 
Toxicology, Pittsburgh, PA, June 25 and 29, 1981. 

Visiting Professor, Department of Anesthesiology, University of Hiroshima, Japan, 
July 12-20, 1981. Lectures on Halothane Hepatotoxicity and on Factors Affecting 
the Metabolism of Anesthetics. 

Division of Laboratories, New York Department of Health, Albany. Disposition of 
PCBs; Studies in Dogs, Monkeys and Man, August 27, 1981. 
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PROFESSIONAL ACTIVITIES AND RECOGNITION OTHER THAN ACADEMIC (cont) 

Seminars and Lectures (con't); 

Invited Lecturer - Basic Pharmacology I , Pharmacodynamics, University of 
California, Santa Barbara, October 2,5,7 and 9, 1981. 

Department of Biological Sciences, . University of California, Santa Barbara. 
Seminar: Genotoxicity of Environmental Compounds: Studies with 1,2-
Dibromoethane, October 5, 1981. 

Food and Drug Administration, Washington, D.C. Seminar: Halothane Associated 
Liver Injury: Role of Biotransformation, October 21, 1981. 

Department of Pharmacology and Toxicology, University of Mississippi. Seminar: 
Genotoxicity of Environmental Compounds: Studies with 1,2-Dibromoethane, 
December 17, 1981. 

Cancer Biology Retreat - Development of Animal Models for Hepatocarcinogenesis, 
Tucson, Arizona, May 1981. 

Trichioroethylene Toxicity Workshop on Water. League of Women Voters, Tucson, 
Arizona, January 16, 1982. 

Invited Lecturer - Lecture on Chemical Toxicity on Biological Tissues. The 
Southern Arizona Section of the American Chemical Society, The University of 
Arizona, Pima Community College, February 6, 1982. 

Department of Pharmacology, Southern Illinois College of Medicine. Genotoxicity 
of Environmental Compounds: Studies with 1,2-Dibromoethane, March 1, 1982. 

Department of Pharmacology, University of Illinois College of Medicine. 
Genotoxicity of Environmental Compounds: Studies with 1,2-Dibromoethane, March 
2, 1982. 

College Graduate Studies, Jefferson Medical College. Development of Animal 
Models for Anesthetic Induced Liver Injury, March 29, 1982. 

Smith, Kline and French, Pathology/Toxicology Division. Genotoxicity of 
Environmental Compounds: Studies with 1,2-Dibromoethane, April 29, 1982. 

Environmental Toxicology Center, University of Wisconsin. Lecture I : 
Hepatotoxicity of Drugs and Environmental Chemicals and Lecture 2: Genotoxicity 
of Environmental Compounds: Studies with 1,2-Dibromoethane and Pyrrolizidine 
Alkaloids, November 2,3, 1982. 

University of Arizona, College of Medicine, The Dean's Clinical Rounds. Cimetidine 
- The King of Drugs (Should it be?), November 16, 1982. 

Smith, Kline and French Distinguished Lecture in Toxicology, University of Kansas 
Medical School. Genotoxicity of Environmental Compounds: Studies with 1,2-
Dibromoethane and Pyrrolizidine Alkaloids, January 10-12, 1983. 
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PROFESSIONAL ACTIVITIES AND RECOGNITION OTHER THAN ACADEMIC (cont) 

Seminars and Lectures (cont); 

Inhalation Toxicology Research Institute, Lovelace Biomedical and Environmental 
Research Institute, Albuquerque, New Mexico. Genotoxicity of Environmental Compounds 
(studies on DNA damage produced by 1,2-dibromoethane and pyrrolizidine alkaloids), May 
17-18, 1984. 

INTERNATIONAL MEETINGS ATTENDED 

Fifth International Congress of Pharmacology, San Francisco, July 1972. 

Sixth International Congress of Pharmacology, Helsinki, Finland, July 1975. 

First International Congress of Toxicology, Toronto, Canada, March 1977. 

Seventh International Congress of Pharmacology, Paris, July 1978. 

Second International Congress of Toxicology, Brussels, Belgium, July 6-11, 1980. 

Eighth International Congress of Pharmacology, Tokyo, Japan, July 1981. 

Fifth International Symposium on Microsomes and Drug Oxidations, Tokyo, Japan, 
July 1981. 

IUPHAR Ninth International Congress of Pharmacology, London, England, July 29-
August 3, 1984. 

Sixth International Symposium on Microsomes and Drug Oxidations, Brighton, 
Sussex, England, August 5-10, 1984. 

Invited Symposia (National and International) 

Science and Man in the Americas. American Association of the Advancement of 
Science Symposium, Mexico City. Biochemical Mechanism of Tissue Damage by 
Drugs and Other Organic Compounds, June 1973. 

International Conference on In Vivo Aspects of Biotransformation and Toxicity of 
Industrial and Environmental Xenobiotics, Prague, Czech., September 15-17, 1977. 
Bioactivation of Halothane: Correlation with Hepatotoxicity. 

NIEHS Conference on Comparative Metabolism and Toxicity of Vinyl Chloride 
Related Compounds. NIH, Bethesda, Maryland, May 2-4, 1977. Bioactivation and -
Covalent Binding of Halothane to Liver Macromolecules. 

Workshop on Polyhalogenated Biphenyls. Michigan State University, Environmental 
Toxicology Program and Department of Agriculture. June 30 - July 1, 1980. 
Metabolism of Polyhalogenated Biphenyls. 

International Symposium on: Drug Reactions and the Liver-Mechanisms and 
Measures for Control. The Royal Society and King's College, London, England, July 
3-4, 1980. Halothane: A Direct Hepatotoxin. 
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Invited Symposia (National and International, con't): 

Second International Symposium on Biological Reactive Intermediates, July 14-17, 
1980, University of Surrey, Guildford, United Kingdom. Metabolism of Halogenated 
Anesthetics. 

Gordon Research Conference on Drug Metabolism, July 21-25, 1980. Role of 
Bioactivation in Anesthetic Induced Hepatotoxicity. 

Speaker, Symposium on "Metabolism and Toxicity of Halogenated Hydrocarbons", 
ASPET, 1980 Annual Meeting, August 17-21, Rochester, MN. 

Invited Participant - Conference on Drugs and Environmental Toxicants, Pinehurst, 
NC, March 18-21, 1981. 

FASEB Symposium - "Non-respiratory Functions of the Lung", Isolation and 
Metabolic Characteristics of Lung Ceil Types,- April 14, 1981. 

Chairman, Session on Halogenated Hydrocarbons, ASPET/PSC Calgary, August 20, 
1981 - Overview - Activation and Toxicities of 1,2-Dibromoethane, 

Canadian Anesthesiology Society, Regional Workshop on Toxicity of Inhalation 
Anesthetics, November 21, 1981, Calgary, Alberta Canada. Metabolism and 
Bioactivation of Anesthetics. 

Chairman: Biotransformation/Disposition I; Society of Toxicology Annual Meeting,. 
February 23, 1982. 

Workshop on Toxicity of Inhalation Anesthetics. Winnipeg, Canada, June 1982. 

IS5X - First International Symposium on Foreign Compound Metabolism. West Palm 
Beach, Florida, October 30 - November 4, 1983. 

Stowe School Symposium on Drug Metabolism, Stowe School, Buckingham, England, 
April 8-11, 1984. 

EPA peer Review Panel on Specific Toxicology of Chemicals Identified in Drinking 
Water. On-site review, Cincinnati, Ohio, April 5-8, 1983. 

Academy of Pharmaceutical Sciences, Medicinal Chemistry and Pharmacognosy 
Section. Miami, Florida, November 14-16, 1983. The Role of Metabolism in the 
Toxicity of Alkyl Halides. 

Monsanto Environmental Health Laboratory Symposium, St. Louis, Missouri, 
September 14-15, 1983. New Approaches in Toxicity Testing and Their Application 
to Human Risk Assessment. 

International Workshop on Manpower Development and Training in Toxicology and 
Chemical Safety. Luxembourg, Germany, Nov. 28 - Dec. 2, 1983. 

Symposium on the Toxicity of Fluorinated Volatile Anesthetics, 1984 Society of 
Toxicology Meeting, Atlanta, Georgia, March 11-16, 1984. 
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Invited Symposia (National and International, con't): 

England - Second Stowe School Symposium. London, England, April 4-14, 1984. 

Third International Conference on Molecular and Cellular Mechanisms 
Anaesthesia. Calgary, Alberta Canana, June 13-15, 1984. 
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PUBLICATIONS 

Dixit, B.N. and Sipes, I.G.: Potentiation of hypnotic action of barbiturates by 
chloramphenicol and its analogs. Ind. J . Physiol, and Pharmacol. 13:32, 1969. 

Sipes, I.G., Ziance, R.J. and Buckley, J.P.: Some cardiovascular and autonomic effects of 
fenfluramine hydrochloride. J . Pharmacol. Exp. Ther. 176:220-228, 1971. 

Brodie, B.B., Reid, W.D., Cho, A.K., Sipes, I.G., Krishna, G. and Gillette, J.R.: Possible 
mechanism of liver necrosis caused by aromatic organic compounds. Proc. Nat. Acad. 
Sci. 68:160-164, 1971. 

Ziance, R.J., Sipes, I.G., Kinnard, W.J., Jr., Buckley, J.P.: Central nervous system effects 
of fenfluramine HC1. J . Pharmacol. Exp. Ther. 180:110-117, 1972. 

Sipes, I.G., Stripp, B., Krishna, G., Maling, H.M. and Gillette, J.R.: Enhanced hepatic 
microsomal activity by pretreatment of rats with acetone or isopropanol. Proc. Soc. Biol. 
Med. 142:237-245, 1973. 

Ilett, K.F., Reid, W.E., Sipes, I.G. and Krishna, G.: Chloroform toxicity in mice: 
Correlation of renal and hepatic necrosis with covalent binding of metabolites. Exp. and 
Mol. Path. 19:215-229, 1973. 

Maling, H.M., Eichelbaum, F.M., Saul, W., Sipes, I.G., Brown, E.A. and Gillette, J.R.: The 
nature of the protection against CCla-induced hepatotoxicity produced by pretreatment 
with dibenamine, N-(2-chlorethyl) dibenzylamine. Biochem. Pharmacol. 23:1470-1491, 
1973. 

Sipes, I.G., Gigon, P. and Krishna, G.: Biliary excretion of metabolites of bromobenzene. 
Biochem. Pharmacol. 23:451-455, 1974.. 

Stripp, B., Sipes, I.G., Maling, H.M. and Gillette, J.R.: Dibenamine impairment of rat 
hepatic microsomal enzymes and its relation to hepatotoxicity induced by CCI4 and 
dimethylnitrosamine. Drug Metabolism and Disposition 2(5):464-468, 1974. 

Brown, B.R., Sipes, I.G. and Sagalyn, A.: Studies on mechanism of acute liver toxicity: 
Chloroform, halothane and glutathione. Anesthesiology 41:554-561, 1974. 

Maling, H.M., Stripp, B., Sipes, I.G., Highman, B., Saul, W. and Williams, M.A.: Enhanced 
hepatotoxicity of carbon tetrachloride, thioacetamide and dimethylnitrosamine by 
pretreatment of rats with ethyl alcohol and some comparisons with potentiation by 
isopropyl alcohol. Toxicol. Applied Pharmacol. 33(2):291-308, 1975. 

Chvapil, M., Sipes, I.G., Ludwig, J.C. and Halladay, S.C.: Inhibition of NADPH oxidation 
and oxidative metabolism of drugs in liver microsomes by zinc. Biochem. Pharmacol. 
24:917-919, 1975. 
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PUBLICATIONS (cont) 

Hailaday, S.C., Carter, D., Sipes, I.G., Brodie, B.B. and Bressler, R.: Evidence for the 
metabolism of bumetanide in man. Life Sciences 17:1003-1010, 1975. 

Chvapil, M., Ludwig, 3.C., Sipes, I.G. and Misiorowski, R.: Inhibition of NADPH oxidation 
and related drug oxidation in liver microsomes by zinc. Biochem. Pharmacol. 25:1787-
1791, 1976. 

Byus, C.V., Costa, M., Sipes, I.G., Brodie, B.B. and Russell, D.H.: Activation of 3'-5'-
cyclic AMP-dependent protein kinase and induction of ornithine decarboxylase as early 
events in induction of mixed-function oxygenases. Proc. Nat. Acad. Sciences 173:1241-
1245, 1976. 

Costa, M., Costa, E. , Manen, C , Sipes, I.G. and Russell, D.H.: Adenosine cyclic 3'-5'-
monophosphate-dependent protein kinase and ornithine decarboxylase involvement in the 
induction of cytochrome P-450 and hepatic-hypertrophy. Mol. Pharmacol. 12(5):871-878, 
1976. 

Sipes, I.G. and Brown, B.R.: An animal model of halothane induced hepatotoxicity. 
Anesthesiology 45(6):622-628, 1976. 

Hailaday, S.C., Sipes, I.G. and Carter, D.E.: Biotransformation and diuretic effect of 
bumetanide in man. Clin. Pharmacol, and Ther. 22(2):179-187, 1977. 

Brown, B.R. and Sipes, I.G.: The biotransformation and hepatotoxicity of halothane. 
Biochem. Pharm. 26:2091-2094, 1977. 

Sipes, I.G., Krishna, G., Gillette, 3.R.: Bioactivation of carbon tetrachloride, chloroform 
and bromotrichioromethane: role of cytochrome P-450. Life Sciences 20(9):1541-1548, 
1977. 

Manen, C.A., Costa, M., Sipes, I.G. and Russell, D.H.: Further evidence of cyclic AMP-
mediated hypertrophy as a prerequisite of drug-specific enzyme induction. Biochem. 
Pharmacol. 27:219-224, 1977. 
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Applied Statistics and Statistical Consulting including: 
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(iv) Selected areas of Design of Experiments 
(v) Selected areas of Time Series Analysis 
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( v i i ) Selected areas of Biostatistics 
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( i i ) M.S. (1964) University of Iowa - Mathematics 
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1. Simultaneous Estimation in an unbalanced AN0VA using the Studentized 
Range, Western Michigan University Mathematics Report 017 (April, 1970). 

2. Examples of Hypothesis Tests Concerning Correlated Correlation Coeffi
cients, Western Michigan University Mathematics Report 021 (January, 
1972). 

3. Analysis of One-way Repeated Measurement Designs, Western Michigan 
University Mathematics Report #41 (June, 1976). 

4. Tables of the Bonferroni-F Distribution and an Application to the Two-Way 
Analysis of Variance, Western Michigan University Mathematics Report 443 
(February. 1977). 
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5. Fortran Program: Generation of the Upper a-points for the Studentized 
Maximum Modulus Distribution, Western Michigan University Mathematical 
Report #47 (June, 1977) (with Tom Vidmar, Peter Sheh, and Hans Ury). 

6. ITSl-An Intervention ARIMA (1,0,0,1,0,0;L,S) Time-Series Computer Pro
gram, Western Michigan University Mathematical Report #53 (September, 

1978) . (with Brian Mitchell). 

7. ITS2-An Intervention ARIMA (1,0,0, ;L',«i,«21.<3> Time-Series Computer 

Program, Western Michigan University Mathematics Report #54 (September, 
1979) . (with B. T. Mitchell). 

8. Fortran Program: Double Precision Generation of the Upper Alpha-Points 
for the Studentized Maximum Modulus Distribution, Western Michigan 
University Mathematics Report #57 (September, 1979). (with B. T. 
Mitchell and Dr. H. K. Ury). 
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I . CSS Statistical Reports 

1. Generation of the Hunter second-order Bonferroni approximation to 
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2. Fortran Program: A two-stage parametric test of a specified ordered 
alternative of .three or four means in a one-way AOV, CSS Report #2 
(March, 1981). 

3. A detailed s t a t i s t i c a l critique of the EPA Love Canal environmental 
monitoring study, CSS Report #3 (May, 1984) (with Richard Cook). 

I I . CSS Program Documentation Series 

1. STRS - Stratified random sample package, CSS-DOC-1 (version 1), 
(January, 1981)(with Brian T. Mitchell). 

C. Regular Publications 

1. An Extension of the T-Method of Multiple Comparison to Include Cases 
with Unequal Sample Sizes. J. Amer. Statist. Assoc. (December, 1973), 
Vol. 68, 975-8 (with Emil Spjotvoll) 

2. Tables of the Studentized Augmented Range and Applications to Problems 
1 of Multiple Comparisons, J. Amer. Statist. Assoc. (September, 1978), 
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4. Further Tables of the Studentized Maximum Modulus Distribution, 
Communications in Statistics Series B. 89(2), 167-178 (1980), (with Dr. 
Hans Ury and Brian Mitchell). 

5. Intervention Time-Series Model with Different Pre- and Post-Intervention 
First-order Autoregressive Parameters, Psychological Bulletin, 1980, 
46-53 (with Bradley Huitema). 

6. The Status of Multiple Comparisons & Simultaneous Estimation of All 
Pairwise Comparisons in One-Way ANOVA Designs, The American 
Statistician, August, 1981, 134-141. 

7. The Hunter Method of Simultaneous Inference and i t s Recommended Use for 
Applications Having Large Known Correlation Structures, to appear in the 
Journal of the American Statistical Association (June, 1983). 78, 367-370. 

• 

D. Proceedings 

1. Aspects of the intervention time series analyses of the Pilot Programs 
of Michigan Public Act 339: An Act decriminalizing drunkenness. 
American Statistical Association Proceedings of the Social Science 
Section, 1978, 397-402 (with Bradley Huitema). 

E. Major Consulting Evaluation Publications 

1. Statistical Analysis of the Drunkenness Arrest Data from Five Pilot P.A. 
339 Programs in Michigan 1967-77: Consultant Report, Center for 
Sociological Research, Western Michigan UniverBity-(-1977>, (with Bradley 
Huitema) - 80 pages. 

2. Rainbow Health Advocacy Program - Risk Reduction Project - An In-depth 
Analysis of Pre- and - Post Assessment Scores., August, 1981. (with 
William Rieck) 

3. Rainbow Health Advocacy Program-Risk Reduction Project - An In-depth 
Analysis of Pre- and - Post Assessment Scores, August, 1982. (with 
William Rieck) 

7. Consulting Experience (Large-Scale) 

1. Statistical Consultant to the University (1/2 time position with the Academic 
Computer Center, Western Michigan University from 1967-1979). 

2. Upjohn Company - Half-time during Spring, 1968. 
(Kalamazoo, MI) - Half-time during Spring, 1974. 

- Sabbatical Leave (July-December, 1975). 

8. Recent Consulting Experience 

1. Statistical consulting with the Toxic Shock Syndrome Study directed by 
Don Batts, M.D. of Borgess Hospital in Kalamazoo - 1981. 

2. Statistical consulting with the survey of human needs in Portage, Michigan 
- 1981. 
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3. Statistical evaluation of the immediate effect of a two-week program on 
alcohol and tobacco in selected seventh and eighth grade classrooms in the 
Toledo, Ohio public school systems - 1981 and 1982. 

4. Statistical critique,of the EPA Love Canal s t a t i s t i c a l work and conclu
sions (with Dr. Richard Cook of the Chemistry Dept. at Kalamazoo 
College). Dr. Cook presented this critique on February 17, 1983 as 
testimony to the New York Assembly Committee on Environmental Conservation 
and Subcommittee on Toxic and Hazardous Substances. 

5. Statistical analysis of the effects of aluminum Ibuprbfen tablets, Motrin 
tablets, and aspirin tablets on the gastric and duodenal mucosa of normal 
volunteers. This was completed for the Upjohn Company in April, 1984. 

6. Prepared testimony for Court concerning a s t a t i s t i c a l analysis of age and 
salary dta pertaining to an age discrimination question raised as a result 
of the 1982 Battle Creek City government administration personnel reorgani
zation. (April, 1984). 

9. Administrative Experience 

1. Director of the Biostatistics Masters Program at Western Michigan 
University. (1976- ) 

Our Masters program has a mandatory 450 hour internship program with 
the pharmaceutical industry. As Director i t i s my responsibility: 

a) to locate the sponsors and the sources of funding (S3000-$4200 
per student) and 

b) to write the s t a t i s t i c a l contract between the industrial sponsor, 
the intern, and Western Michigan University. 

In the eight year history of our program I have placed nearly 20 stu
dents in such internship experiences with The Upjohn Company (Kalamazoo, 
MI), Miles Laboratories (Elkhart, IN.), the G.D. Searle Company (Chicago), 
and the W. G. Kellogg Company (Battle Creek, MI). 

10. Professional Talks 

NO. Title 

1. Misuse of the t test 

2. Misuse of the t test 

3. An Extension of the 
T-Method of Multiple 
Comparison to Include 
the Cases with Unequal 
Sample Sizes. 

Occasion 

Quality Control Conf. 

Michigan Math Assoc. 

Eastern Regional IMS 
Meetings 

Location Date 

Kalamazoo 1968-

Ann Arbor March-1969 

Ithaca, N.Y. May-June 
1973 

r 
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4. An Extension of the 
T-Method of Multiple 
Comparison to Include 
the Cases with Unequal 
Sample Sizes. 

5. Topics in Multiple 
Comparisons 

6. Analysis of One-Way 
Repeated Measurement 
Designs 

7. Multiple Comparisons-
1976 

8. Multiple Comparisons-
1976 (Handout) 

9. Multiple Comparisons-
1977 .. 

10. How to analyze two-way 
AOV data in the pre
sence of the s i g n i f i 
cant interaction 

WMU Math Colloq. WMU Fall 1973 

Upjohn Company 

Upjohn Company 

Upjohn Company 

Raiser Permanenta 

WMU Math. Collq. 

Southwest Michigan 
Chapter-ASA 

Kalamazoo Summer-1973 

Kalamazoo Fall-1975 

Kalamazoo Fall-1975 

Oakland, CA. May-1976 

Kalamazoo Nov-1976 

Richland, MI Dec-1976 

11. Recent Developments in 
Multiple Comparisons 
(Handout) 

12. Tables of Some Stu
dentized Distributions: 
Applications to Multi
ple Comparisons and 
Analysis of Variance 
(Handout) 

13. Aspects of the Inter
vention Time Series 
Analyses of the Pilot 
Programs of Michigan 
Public Act 339, an Act 
Decriminalizing Drunk
enness (with B. Huitema) 
(Handout) 

14. Multiple Comparlsons-
1978 (Handout) 

1977 Summer Research 
Conference in Statis-
ics (Invited Speaker) 

Invited Paper Session 
Multiple Comparisons 
at the 1977 American 
Statistical Associa
tion's Annual Meeting. 

Contributed Paper 
Session at the 1978 
American Statistical 
Association Meetings. 

The 34th Annual . 
Princeton Conference on 
Applied Statistics 
(Invited Speaker) 

Arkadelphia, June-1977-
Arkansas 

Chicago, 
I l l i n o i s 

San Diego, 
California 

Princeton, 
N.J. 

August-
1977 

August-
1978 

Dec-1978 
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15. 

16. 

17. 

18. 

19. 

20. 

21. 

23. 

Ik. 

Recent Developments in 
Multiple Comparisons 
(Handout) 

Recent Developments in 
Multiple Comparisons 
of Means 

The Status of Multiple 
Comparisons of Means 
(Handout) 

Aspects of Simulta
neous Estimation for 
Certain Repeated 
Measurement Designs 
(Handout) 

The Status of Multiple 
Comparisons of Means 
(Handout) 

The Superiority of the 
Hunter Method of 
Simultaneous Inference 
for Cases with Large 
Correlation Structure 
(Handout) 

Imbalanced Repeated 
Measurement Designs, 
Univariate Cases-
(Handout) 

Aspects of Simulta
neous Inference in 
One-Way Repeated 
Measurement Designs 
(Handout) 

A Critique of the 
EPA Environmental 
Studv of Love Canal 

A Critique of the 
EPA Environmental 
Study of Love Canal 

The 2nd Annual Midwest 
Biopharmaceutical 
Statistics Workshop 
(Invited Speaker). 

Statistics Seminar 
given at McMaster 

University 

Invited Lecture-
Univ. of Mass. 

Invited talk for the 
First Statistical 
Conference of the 
G.D. Searle Company 

Colloquium-at the 
Univ. of I l l i n o i s 

Contributed paper -
Eastern Regional Meet
ing of the Biometric 
Society-IMS-rASA 

Invited Statistical 
Methods Talk for the 
Fifth Annual Midwest 
Biopharmaceutical 
Statistics Workshop 

Invited talk at the 
Eastern Regional 
Meeting of the Bio
metric Society, IMS, 
and ASA 

Invited talk for 
Southwest Michigan 
Chapter of Data 
Processing Managers 
with Dr. Richard 
Cook (Kalamazoo 
College) 

Colloquium at 
Western Michigan 
Univ. with; 
Dr. Richard Cook 
(Kalamazoo College) 

Muncie, 
Indiana 

May-1979 

Hamilton, Nov-1979 
Ontario 

Amherst, 
Mass. 

Skokie, 
I l l i n o i s 

Sept-1980 

Sept.-1981 

Urbana 
I l l i n o i s 

Nov. 10, 
1981 

San Antonio, March 1982 
Texas . 

Muncie, 
Indiana 

May 1982 

Nashville, March, 
Tenn. 1983 

Battle Creek, April 13, 
MI 1983 

Kalamazoo, May 11, 
MI 1983 
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25. A Statistical 
Critique of the 
1982 EPA Love Canal 
Environmental 
Monitoring Study 

26. A Statistical 
Critique of the 
1982 EPA Love Canal 
Monitoring Study 
(Handout) 

Presentation made as Kalamazoo, 
a Panel member to an MI 
Ethics and Science 
forum as part of the 
third annual All 
Center Conference of 
the WMU Science for 
Citizens Center 

Contributed Paper - Orlando, 
Eastern Regional Florida 
Meeting of the ASA 
and Biometrlc Society 

November 14, ̂  
1983 

March 13, 
1984 

11. Related Professional Activity 

1. Sabbatical leave (Winter, Spring - 1976) University of California at 
Berkeley (visited the Biostatistics Program). 

2. Statistical Consultant to the University (1/2 time Position with the WMU 
Computer Center) - (1967-1978). 

3. Co-hosted the Michigan v i s i t of the Latin American statisticians in 1977. 

12. Professional Affiliations 

1. Institute of Mathematical Statistics 

2. American Statistical Association 

3. Biometric Society 
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S t i t t , J.T., Hardy,. J.;, and Stolwijk, J.A.J.: PGE1 fever: i t s effect or 
thermoregulation at different low ambient temperatures. Ar.r-. Jrn. o-
rT.Ysiolo-v 227M31. Sept. 1974. — ~ — — 

Madel, E.E., Pandclf, E.E., Roberts, H.F. and Stolwijk, J.A.J.: Mechanisms 
tr.erm.al acclimation to exorcise and heat. Jrn. "of A:^l. Physiology 

J'L'H. uct. 19/4. : 

Uenocr, C.B., Roberts, M.F., Stolwijk, J.A.J, and Madel, E.P.: Forearm blood 
c" r i n? 1

3 0 G r temperature transients produced by leg exercise. J. cf 
Appl. Phvsiol.. Soil 1:56-63. J £ : R. 1975. " . ~*~~ 

Crawshaw, L.I., Hr.dc-1, E.P., Stolwijk, J.A.J, and Stamford, E.A.: Effect o" 
loccl cooiin: on sweating rate and cold sensation. Pflurcrs Arch. 35-'; 
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Con-Ion, " l " " : : i u" c r» :I-J- Stolwijk, J.A.J.: Thermcretulatcry response 
}?~?' c r r , Z7 transients in the rabbit. . Am.' J. of Physiol. 227f6]:i292- * 
IAVV, 197-;. ; " " — 

Eartcskuk, EMM., Cain, M.S., Cleveland, CT.,'"'Grossman, L.S., Marks, L.M., 
.tevens, J _ . cr.w Stolwijk, J.A.J.: Saltiness of monosodium giutamatc and 
socium intake. J^ Amer. Med. Assoc. 230F51. Mov. 1974. 

Meager, C.B., Eoberts, M.F., Madel, -I.E. and Stolwijk, JIA'.J.: Themoreav.-
* t } ° T y ' ™ t r o 1 °3- 1 blood flow. J. APPI. Physic!. 36 F 61:1676- " 
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Stolwijk, J.A.J.: A mathematical simulation model of the skin for -evalu-
t l 1 ™ ° L f U r ; S C ^ ^ r p e r s ^ r e Gradients resulting from lecal variations 
in metabolis:-._anu olooc flow. Thermography, Proc. 1st Euron. Congress, 
Amstercam, l v / i f. Bibl. Eadiol. 6:151-156 (Earger, Basel), 1975. 
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btclwij;:, J.A.J.: MSG. Jrn. of Amer. Med.'Assoc. 223T31, 1975. 
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Cunhinghan, L.J. and Stolwijk, J.A.J.: Monitoring of minute-to-ninute 
changes in physiological responses to tliernal transients. Contemporary 
Primatoloqv. 5th Int. Congr. Primat., Magoya 1974, pp. 177-161 (Kargcr, 
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blood flow regulation: Vascular resistance adjustments in the Circle of 

.Wi l l i s . Stroke 7[2]: March-April 1976. 
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Leaderer, B.P., Stolwijk, J.A.J., Eagraniski, R.T.: Health benefits due to 
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Stolwijk, J.A.J, and Hardy, J.D.: Control of body temperature. Plane tool: . 
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Stolwijk., J.A.J.: Responses to the thermal environment. From Session I I , 

Physiological Responses to the Environment, of the FASEB Conference or. 
"Organismal Response to the Environment" presented at the 60th Annual 
Meeting of the Federation of American Societies for Experimental Biology, 
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Stolwijk, J.A.J., Roberts, IMF., Wenger, C.B.' and Madel, E.E.: Changes in 
Thermoregulatory and cardiovascular function with heat acclimation. 
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Physiological defenses against .hyperthermia of exercise. Annals of the 
Eew York Academy of Sciences 301:96-109. Oct. 31, 1977, 25517. 
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thermal comfort in. a New York City high rise office building. Environ-
mental Management 2[2]:113-117, 1976. 

Stolwijk, J.A.J.: An Anatomy of Risk. In V.LVBowe, Wiley Series on 
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Leaderer, P.P., Romano, B. and Stolwijk, J.A.J.: Light-scattering measure
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Stolwij!:, J.A.J.: Partitional.Calorimetrv. Assessment of Enar-.v 
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Journal of _the American Statistical Association 75f3?n:569-572, 
Applications Section,. Sept. I960. 
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sources in the Hortheastern United States. Environmental Serene- '• 
Technclo-y 15:305. March 1931. ' " 

LOV-003-000463



Jan A.J. Stolwijk, Ph.D. -9-

Leadcrcr, 13.P., Tenner, R.L., Lloy, P.J. and Stoiv;ij!:, J.A.J.: Seasonal 
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PRINCIPAL INVESTIGATOR/PR PGR AM DIRECTOR: 

BIOGRAPHICAL SKETCH 
Give the f o l l ow ing i n f o r m a t i o n for key professional personnel l isted on page 2, beginning w i t h the 

Principal Invest igator /Program Di rec tor . Pho tocopy th is page for each person. 

NAME TITLE BIRTHOATE (Mo.. Dir. rr.) 

Arthur Canfield Upton Director and Professor February 27 , 1923 
EDUCATION (Begin mnth baccalaureate or other initial professional education ana include postdoctoral training! 

INSTITUTION AND LOCATION DEGREE (circle 
highest degree! 

YEAR 
CONFERRED 

FIELD OF STUDY 

University of Michigan, Ann Arbor 
University of Michigan, Ann Arbor 

B.A. 
M.D. 

1944 
1946 

Pre. Med. 
Medicine 

RESEARCH AND/OR PROFESSIONAL EXPERIENCE: Concluding with present position, hit in chronological order previous employment, experi
ence, and honors. Include present membership on any Federal Government Public Advisory Committee. List, in chronological order, the titles and 
complete references to an publications during the pan three years.and to representative earlier publications pertinent to this application. DO NOT 
EXCEED TWO PAGES. 

1947- - Intern, University Hospital, Ann Arbor, Michigan 
1948- 1950 - Resident in Pathology, University of Michigan 
1950- 1951 - Instructor i n Pathology, University of Michigan 
1951- 1954 - Pathologist, Biology Division, Oak Ridge National Laboratory 
1954-1969 - Chief, Pathology-Physiology Section, Biology Division, Oak Ridge National 

Laboratory 
1969-1977 - Professor of Pathology, State University of New York at Stony Brook 
1969-1970 - Chairman, Department of Pathology, State University of New York at Stony 

Brook 
.1970-1975 - Dean, School of Basic Health Sciences, State University of New York at 

Stony Brook 
1969-1977 - Associate Pathologist, Medical Department, Brookhaven National Laboratory 
"1977-1979 - Director, National Cancer I n s t i t u t e 
1980- - Director, I n s t i t u t e of Environmental Medicine, New York University 
1980- - Professor and Chairman, Department of Environmental Medicine, New York 

University, School of Medicine 

Honors: 
Alpha Omega Alpha, 1946 
Phi Beta Kappa, 1944 
Ciba Foundation Lecturer, 1959 
E. 0. Lawrence Award, 1965 
Peruvian Oncology Society, 1967 
Fa i l l a Lecturer, Radiation Research Society, 1977 
Comfort Crookshank Award for Cancer Research, 1978 
Japanese Cancer Association, 1979 
Claude M. Fuess Award, 1980 
IBM-Princess Takamatsu Research Fund Lecturer, 1981 
Sarah L. Poiley Award, 1984" . 

Membership: 
I n s t i t u t e of Medicine, National Academy of Sciences 
Commission on Lif e Sciences, National Academy of Sciences 
Scientific Council, U.S.-Japan Radiation Effects Research Foundation r 

National Research Council, Advisory Committee on Radiation Effects Research Foundation 
International Commission on Radiological Protection, Committee 1 
National Academy of Sciences, National Research Council, Steering Committee on 

Ide n t i f i c a t i o n of Toxic and Potentially Toxic Chemicals for Consideration by the 
National Toxicology Program , 1981-1984 

New York State Health Research Council, Member, 1980; Chairman, 1981-
Task Force for Research Planning i n Environmental Health Science, Co-Chairman, 1983-

FHS 398 (Rev. 5/821 PAGE. 
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PRINCIPAL INVESTIGATOR/PROGRAM DIRECTOR OR AWARD CANDIDATE ILtst. first, miadlel SOCIAL SECURITY NUMBER 

Publications:' . 

Upton, A. C: Thoughts on the prevention of Cancer. La: Genetic and Environmental 
Factors in Experimental and Human Cancer, H. V. Gelboin, et a l . (eds.), Japan 
Aci. Soc. Press, Tokyo, 1980, pp. 29-41 

Upton, A. C: Evolving Perspectives on the Epidemiology and Biology of Cancer: Needs 
and Opportunities. I n : Cancer Research i n the People's Republic of China and the 
United States of America, P. A. Marks (ed.), Grune & Stratton, New York, 1980, pp. 
23-41. 

Upton, A.C.: Health Impact of the Three Mile Island Accident. Annu. N.Y. Acad . Sci . 
365:63-70, 1981. " " 

Upton, A. C.: Principles of Tumor Biology: Etiology and Prevention. In: Principles 
and Particles of Oncology, V. C. Devita, et a l . (eds.), J. B. Lippincott Company, 
Philadelphia, 1981, pp. 33-58. 

Upton, A. C: Preventive Medicine i n the Workplace—Prospects for the 1980's. J. Occup. 
Med. 23:556-560, 1981. 

Upton, A. C: Radiation Hazards. In: Cancer Vol. I - Achievements, Challenges, and 
Prospects for the 80s, Grune & Stratton, New York, 1981, pp. 185-198. 

Upton, A. C.: Thoughts on Promising Areas i n Cancer Research. In: Accomplishments 
i n Cancer Research, J. G. Fortner and J. E. Rhoads (eds*), J- B. Lippincott, 
Philadelphia, 1981, pp. 239-247. 

Upton, A. C: Low-dose Radiation: Risk vs. Benefits. Postgraduate Medicine 70:34-47, 
1981. 

Upton, A. C: The Biological Effects of Low-Level Ionizing Radiation. Scientific 
American 246:41-49, 1982. 

Upton, A. C: Role of DNA Damage in Radiation and Chemical Carcinogenesis. In: 
Environmental Mutagens and Carcinogens (Proceeding of the 3rd International 
Conference on Environmental Mutagens). T. Sugimura, S. Kondo, and H. Takebe 
(eds.), University of Tokyo Press, Tokyo/Alan R. Liss, Inc., New York, 1982, 
pp. 71-80. 

Upton, A. C: Short-term In Vitro Tests for Identifying Carcinogens: Transformation 
of Mammalian Cells i n Culture. In: Short-term Tests for Environmentally Induced 
Chronic Health Effects. A. Woodhead (ed.), EPA-600/8-83-002, Environmental. 
Protection Agency, Washington, D.C, 1983, pp. 38-68. 

Upton, A. C: Environmental standards for ionizing radiation: Theoretical basis 
for dose-response curves. Environ. Health Perspectives 52:31-39, 1983. 

Upton, A. C: Inj-ury by Ionizing Radiation. In: Environmental Pathology, N. K. Motter 
(ed.), Oxford University Press, London, 1984 (in press). 
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CURRICULUM VITAE 

Name: Arthur Canfield Upton 

Date & Place of Birth: February 27, 1923, Ann Arbor, Michigan 

Marital Status: Married, March 1, 1946, to Elizabeth Perry 

Children: Rebecca, Melissa, Bradley 

Military Record: Army U.S., 1943-1946 
Capt. USAF Reserve, 1955-1970 

Education: B.A., University of Michigan, 1944 
M.D., University of Michigan, 1946 

Positions Held: 

1947- — Intern, University Hospital, Ann Arbor, Michigan 
1948- 1950 — Resident i n Pathology, University of Michigan 
1950- 1951 — Instructor i n Pathology, University of Michigan 
1951- 1954 — Pathologist, Biology Division, Oak Ridge National 

Laboratory 
1954-1969 — Chief, Pathology-Physiology Section, Biology Division, 

Oak Ridge National Laboratory 
1969-1977 — Professor of Pathology, State University of New York at 

Stony Brook 
1969- 1970— Chairman, Department of Pathology, State University of 

New York avt Stony Brook 
1970- 1975 — Dean, School of Basic Health Sciences, State University 

of New York at Stony Brook 
1969-1977 — Associate Pathologist, Medical Department, Brookhaven 

National Laboratory • ' 
1977-1979 — Director, National Cancer Institute 
1980- — D i r e c t o r , Institute of Environmental Medicine, New York 

University 
1980- — Professor and Chairman, Department of Environmental 

Medicine, New York University, School of Medicine 

Honors and Awards: 

Alpha Omega Alpha -
Phi Beta Kappa 
Ciba Foundation Lecturer, 1959 
E. 0. Lawrence Award, 1965 
Peruvian Oncology Society, 1967 
Failla Lecturer, Radiation Research Society, 1977 
Comfort Crookshank Award for Cancer Research, 1978 
Japanese Cancer Association, 1979 
Institute of Medicine, National Academy of Sciences, 1979 
Claude M. Fuess Award, 1980 
IBM-Princess Takamatsu Cancer Research Foundation, Lecturer, 1981 
Sarah L. Poilley Award, 1983 
Failla Memorial Lecturer, Health Physics Society, Greater NY Chapter, 1983 
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Membership i n National Scientific Societies: 

American Association for Advancement of Science 
American Association for Cancer Research 
American Association of Pathologists and Bacteriologists 
American College of Toxicology 
American Society for Experimental Pathology 
Collegium Ramazzini 
Gerontological Society 
Harvey Society 
International Academy of Pathology 
New York Pathological Society 
Permanent Commission and International Accociation on Occupational Health 
Peruvian Society of Oncology, Honorary Member 
Radiation Research Society 
Scientific Research Society of America (RESA) 
Society for Experimental Biology and Medicine 
Society for Risk Analysis 

Offices Held i n National Scientific Societies: 

American Association for Cancer Research: 
Board of Directors, 1961-1964 
Vice-President, 1962-1963 
President, 1963-1964 

Representative to USA National Academy of Sciences-National Research 
Council: 1967-1969 

Representative to USA National Committee on the International Union 
Against Cancer: 1972-1975 -

American Society for Experimental Pathology: 
Councilor, 1965 
Vice-President, 1966-1967 
President, 1967-1968 

Radiation Research Society: 
Councilor, Medicine, 1963-1964 
Vice-President, 1964-1965 
President, 1965-1966 

International Association for Radiation Research: 
Vice-President, 1979-1983 
President, 1983-

Society for Risk Analysis: 
Council, 1983-
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Editorial Boards: 

Cancer Research, 1960-1964 
Radiation Research, 1961-1964 
Laboratory Investigation, 1961-1975 
Nuclear Medicine, Excerpta Medica, 1964-1977 
International Journal of Cancer, International Union Against Cancer, 

1965-1974 
Proceedings of the Society for Experimental Biology and Medicine, 

1965-1968 
Cancer, 1977-
Forum on Medicine, 1978-1982 
American Journal of Industrial Medicine, Associate Editor, 1980-
Gerontology and Geriatrics Education, 1980-1984 
American Society of Preventive Oncology, Publications Committee, 1980-
Risk Analysis, 1980-
SciQuest, 1981-1982 
Environmental Research, 1981-

Committees: 

National Academy of Sciences-National Research Council, Subcommittee 
on Long-Term Effects of ionizing Radiation from External Sources, 
1957-1960 

American Cancer Society, Advisory Committee on Research on Etiology of 
Cancer, 1958-1961 

U.S. Air Force, Life Sciences Working Group, 1958-1960 
National Committee on Radiological Protection, Subcommittee on 

Relative Biological Effectiveness (M-4), 1958-1962 
International Commission on Radiological Protection, Committee on 

Radiation Biology, 1960-1962 -
International Commission on Radiological Protection, Subcommittee on 

Relative Biological Effectiveness, 1960-1962 
U.S. Public Health Service, National Advisory Committee on Radiation, 

1961-1965 
National Academy of Sciences-National Research Council, Ad Hoc 

Advisory Committee on Radiation Pathology, Chairman, 1962-1964 
National Academy of Sciences-National Research Council, Committee on 

Pathology, 1962-1972 
International Cancer Research Commission on the International Union -

Against Cancer, Expert Panel on Carcinogenicity, 1963 
International Commission on Radiological Protection, Committee I , The 

Committee on Radiation Effects, 1963-, Vice-Chairman, 1965-1973; 
Chairman, 1973-1978 

International Commission on Radiological Protection, Committee I Task 
Group on the Biological Effects of High Energy Radiations, 
Chairman, 1963-1965 . 

Executive Office of the President, Office of Science and Technology, 
NIH Study Committee Panel on Pathology, 1964 

National Academy of Sciences-National Research Council, Advisory 
Committee to Federal Radiation Council, Chairman, 1964-1966; 
1968-1971 
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General Motors Cancer Research Foundation, Awards Assembly, 1978-1981 
Institute of Medicine, National Academy of Sciences, 1979-
March of Dimes, Advisory Committee on Reproductive Hazards in the 

Workplace, 1980-1982 
National Academy of Sciences-National Research Council, Advisory 

Committee on the Radiation Effects Research Foundation, Chairman, 
1980-

Oak Ridge National Laboratory, Biology Division Advisory Committee, 
1980- ; Chairman, 1984-

Northwestern University Cancer Center, External Advisory Committee on 
Commonwealth Edison Study, 1980-

Brookhaven National Laboratory, Medical Department Visiting Committee, 
1980- ; Chairman, 1984-

GTE Laboratories, Technical Advisory Council, Steering Committee, 
1980-1982 

Department of Energy, Ad Hoc Advisory Board on Melanoma, 1980-1981 
Governor's Committee on Love Canal, State of New York, 1980 
National Academy of Sciences-National Research Council, Assembly of 

Life Sciences, 1980-1983 
National Academy of Sciences-National Research Council, Commission on 

Life Sciences, 1983-
National Academy of Sciences-National Research Council, Steering 

Committee on Identification of Toxic and Potentially Toxic Chemicals 
for Consideration by the National Toxicology Program, 1980-1983; 
Committee on Priority Mechanisms, Chairman, 1980-1983 

Exxon Corporation, Medical Department, Science Advisory Board, 
Chairman, 1980-

National Academy of Sciences-National Research Council, Assembly of 
Life Sciences, Panel on Hiroshima/Nagasaki Occupation Forces, 
1980-1981 

Johns Hopkins University, Nuclear Shipyard Workers Study, Technical 
Advisory Panel, Chairman, 1980- • 

New York State Department of Health, Health Research Council, 1981- ; 
Chairman, 1982-

American Health Foundation, Scientific Advisory Board, 1981- ; Chairman, 
1984-

American Association for Cancer Research, Public Issues Committee, 
Chairman, 1981-

The Permanent Commission and International Association on Occupational 
Health, Committee on Occupational Carcinogenesis, 1981-

Robert Wood Johnson Foundation, National Hospice Study, National 
Advisory Committee, 1981-

Three Mile Island Unit-2 Safety Advisory Board, 1981-1982 
Harvard University, School of Public Health Overseers1 Committee, 1981-
Labor Policy Insitute Advisory Board, 1982-
Associated Universities, Inc. , Council for Research-Planning in Biological 

Sciences, Board of Directors, 1982-
World Resources Institute, Board of Directors, 19 82-
Third Task Force for Research Planning in Environmental Health Sciences, 

National Institute of Environmental Health Sciences, Co-Chairman, 
1983-

Harvard University, JFK School of Government, Center for Health Policy 
and Management, Advisory Board, 1984-

Society for Risk Analysis, Councilor, 1982-
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National Council on Radiation Protection and Measurements, 1965-1977; 
1980- ; Board of Directors, 1984-

International Commission on Radiological Protection, Task Group on the 
Radiosensitivity of Different Tissues i n Relation to Radiation 
Protection, 1966-1968 

Federal Aviation Administration, Standing Committee for Radiation 
Biology Aspects of the SST, 1967-1970 

National Cancer Institute, Ad Hoc Discussion Group on Recruitment and 
Training i n Chemical Carcinogenesis, Chairman, 1967-1968 

American Cancer Society, Tennessee Division, Board of Directors, 
1967-1969 

National Academy of Sciences-National Research Council, Division of 
Medical Sciences, 1967-1972; Executive Committee, 1968-1972 

National Academy of Sciences-National Research Council, NASA Life 
Sciences Review Program Committee, 1970 

National Cancer Institute, Cancer Research Training Committee, 
1970- 1971 

Smithsonian Institution, Interdisciplinary Communications Program, 
Carcinogenesis Core Group, 1970-1973 

Steering Committee of Los Alamos Meson Physics Facilities, 
Subcommittee on Whole Animal Radiation Biology and Pathology, 
1971- 1977 

National Academy of Sciences-National Research Council, Advisory 
Committee on the Biological Effects of Ionizing Radiation, . ' 
1971-1977; Subcommittee on Somatic Effects, Chairman, 1971-1977 

National Academy of Sciences-National Research Council, Committee on 
Pathology; Subcommittee on Environmental Pathology, Chairman, 
1971-1972 

Argonne Universities Association Review Committee, Biological and 
Medical Research Division, Argonne National Laboratory, 1971-1973 

Argonne National Laboratory, Advisory Committee for the Center on 
Human Radiobiology, 1972-1977 

Federation of American Societies for Experimental Biology, Life 
Sciences Research Office, Advisory Committee, 1972-1977; 
Chairman, 197^-1977 

National Cancer Institute, Carcinogenesis Advisory Panel, 1972-1973 
National Cancer Institute, Division of Cancer Biology and Diagnosis, 

Board of Scientific Counsellors, 1973^1977; Chairman, 1976-1977 
International Commission on Radiological Protection, Main Commission, 

1973-1978 
Scientific Advisory Group, U.S.-Japan Cooperative Cancer Research 

Program, 1974-1977 
National Center for Toxicological Research, Scientific Advisory Board 

1974.1977 
U.S.-Japan Radiation Effects Research Foundation, Scientific Council, 

1975-1977; 1980- Co-Chairman, 1984-
World Health Organization, International Agency for Research on 
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70. Winkelstein W, Jr.: Utility or f u t i l i t y of ordinary mortality statis t i c s 
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1972. 

72. Kagan A, Harris BR, Winkelstein W, Jr, Johnson KG, Kato H, Syme SL, Rhoads 
GG, Gay ML, Nichaman MZ, Hamilton HB, Tillotson J : Epidemiologic studies 
of coronary heart disease and stroke in Japanese men living in Japan, 
Hawaii, and California: Demographic, physical, dietary, and biochemical 
characteristics. Technical Report 16-72. 

73. Winkelstein, W, Jr.: Book review. Epidemiology: Man and Disease, Fox JP, 
Hall CE, Elveback. The MacMillan Company, 1972, 339 p. In Mayo Clin Proc 
48:222 (March) 1973. 

74. Winkelstein W, Jr.: A view of community medicine from UC School of Public 
Health, Berkeley. In Community Medicine in California—A Symposium. 
Calif Med 118:81-82, 1973. 

75. Winkelstein W, Jr.: California's Shame—the flouridation issue 
(Editorial). Calif Med 118:61-62, 1973. 
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181(4106):1204, 1973. 

77. Winkelstein W, Jr., French FE: The training of epidemiologists in schools 
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2(4):415-416, 1973. 
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83. Winkelstein W, Jr.: Cooperative studies of blood pressure in Japanese in 
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September 10, 1977 (l e t t e r ) . 
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Appendix 3 

LIST OF ALL DOCUMENTS REVIEWED BY EXPERT SCIENTISTS 

IN PREPARATION OF THE. HABITABILITY CRITERIA 

Numerous a r t i c l e s , maps, and data compilations were-re

viewed by the experts i n developing the h a b i t a b i l i t y 

c r i t e r i a . The i n f o r m a t i o n encompassed he a l t h s t u d i e s , 

animal experiments, environmental data c o l l e c t i o n e f f o r t s , 

and the present status of p r o p e r t i e s w i t h i n the Emergency 

Declaration Area. The general d i s t r i b u t i o n of i n f o r m a t i o n 

was the r e s p o n s i b i l i t y of the New York State Department of 

Health (DOH) and EPA. DOH supplied experts w i t h copies of 

p e r t i n e n t h e a l t h and animal studies as w e l l as 

environmental r e p o r t s prepared by DOH s t a f f and summaries 

of data from sump and s o i l sampling e f f o r t s conducted by 

DOH. Q u a l i t a t i v e and q u a n t i t a t i v e summaries of environ

mental data sets and l i s t i n g s o f the over 800 documents i n 

the p r o j e c t f i l e s were provided. I n a d d i t i o n , the U.S. 

Department of J u s t i c e and the New York Department of Law 

made a l l l i t i g a t i o n data documents a v a i l a b l e . A l i s t of 

a l l major documents reviewed by the experts i s provided i n 

Table 3-1. ' 

S p e c i f i c h e a l t h , environmental, and remedial i n f o r m a t i o n 

was conveyed t o the experts through discussions or 

presentations d u r i n g meetings and one-on-one discussions 

outside the meeting framework. The involved p r o f e s s i o n a l s 

3-1 
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19 
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22 

23 

24 

and t h e i r c o n t r i b u t i o n s t o the experts' knowledge of the 

Love Canal h a b i t a b i l i t y issues are l i s t e d i n Table 3-2. 

WDR100/25 

3-2 
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Table 3-1 
INFORMATION REVIEWED BY LOVE CANAL HEALTH EXPERTS 

(L i s t e d A l p h a b e t i c a l l y by Source) 

T i t l e 

Use o f Small Mammals (Voles) 
t o Assess A Hazardous Waste 
S i t e a t Love Canal, Niagara 
F a l l s , New York 

P i l o t Cytogenetic Study of 
The Residents of Love Canal 

Source 

Archives o f Environmental 
Contamination & Toxicology: 
12:383-397 

M.H. Rowley, e t . a l . 

Biogenics 

Love Canal Emergency Centers f o r Disease Control 
D e c l a r a t i o n Area (EDA) Strategy 
f o r Determination H a b i t a b i l i t y 

Data C o l l e c t i o n and Evaluation CH2M HILL 
Support, Love Canal Remedial 
A c t i o n Plan, D r a f t - Phase I • 
Work Plan 

Summary o f Love Canal Well NYSDEC/CH2M HILL 
Data Base Compiled by NYSDEC 

1st Complete Love Canal Non- CH2M HILL 
C o n f i d e n t i a l Document 
C i t a t i o n s L i s t i n g 

2nd Complete Love Canal Non-
C o n f i d e n t i a l Document 
C i t a t i o n s L i s t i n g 

CH2M HILL 
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Table 3-1 
INFORMATION REVIEWED BY LOVE CANAL HEALTH EXPERTS 

(Lis t e d A l p h a b e t i c a l l y by Source) 

No. T i t l e 

8 

9 

10 

11 

12 

L i s t o f Chemicals from Love 
Canal and Other Areas 

Love Canal Marker Chemical 
Data Summary 

Summary of Love Canal Environ
mental Data C o l l e c t i o n E f f o r t s 
by Medium 

Love Canal Target Chemicals 

Love Canal QA Review & Assess
ment Technical Memorandum No. 1 
Phase A Results 

13 P r i n t o u t s o f Data from EPA, 
NYSDEC, and Malcolm P i r n i e 
Data Bases 

14 Love Canal Sewer and Creek 
Remedial A l t e r n a t i v e s 
E v a l u a t i o n and Risk 
Assessment 

15 Love Canal's Unhealthy Voles 

Source 

CH2M HILL 

CH2M HILL 

CH2M HILL 

Date 

06/27/84 

07/25/84 

07/10/84 

CH2M HILL 

CH2M HILL 

09/06/84 

10/29/84 

CH2M HILL 10/31/84 

CH2M HILL 03/01/85 

Na t u r a l H i s t o r y : 10:8-16 
J.J. C h r i s t i a n 

00/00/83 
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Table 3-1 
INFORMATION REVIEWED BY LOVE CANAL HEALTH EXPERTS 

(Li s t e d A l p h a b e t i c a l l y by Source) 

No. T i t l e Source Date 

16 

17 

18 

19 

20 

21 

22 

A e r i a l Assessment o f Leachate 
Contamination Associated w i t h 
the L a n d f i l l S i t e 

**Love Canal Contaminant 
Movement Study 

**Love Canal Remedial P r o j e c t -
Task V - A Borehole 
I n v e s t i g a t i o n , Vol. I , Text 

**Love Canal Remedial P r o j e c t -
Task V - A Borehole 
I n v e s t i g a t i o n , Vol. I I , Appendices 

I n t e r i m Status Report on Growth 
and Maturation Study 

Personal Exposure t o V o l a t i l e 
Organics and Other Compounds 
Indoors and Outdoors—the Team 
Study 

Mo n i t o r i n g I n d i v i d u a l Exposure v 
Measurements of V o l a t i l e Organ
i c Compounds i n Breathing-Zone 
A i r , D r i n k i n g Water and Exhaled 
Breath 

C o r n e l l U n i v e r s i t y 

Earth Dimensions, Inc. 

E.C. Jordan 

E.C. Jordan 

Environmental Defense Fund 

EPA 
Lance Wallace 

EPA 
Lance Wallace 

08/04/78 

00/00/79 

10/00/83 

10/00/83 

08/06/81 

06/19-24/83 

00/00/82 

Wot a Complete Document—Pertinent Sections Only 
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Table 3-1 
INFORMATION REVIEWED BY LOVE CANAL HEALTH EXPERTS 

(Listed A l p h a b e t i c a l l y by Source) 

No. T i t l e 

23 **Environmental Monitoring a t 
Love Canal Vol. I , Vol. I I 
Parts I & I I , and Vol. I l l 

24 Carcinogen Assessment Group's 
Cancer Risk Estimation Proce
dure f o r Selected Carcinogens 
i n Love Canal Area Housing 

25 Surface S o i l Sampling Protocol 
2,3,7,8-TCDD a t Love Canal EDA 

26 * * P e r m i t t i n g Requirements f o r 
Land Disposal F a c i l i t i e s 

27 **Analysis o f a Groundwater 
Contamination I n c i d e n t i n 
Niagara F a l l s , N.Y. 

28 HHS Evaluation of Results o f 
Environmental Chemical Testing 
Performed by EPA i n the 
V i c i n i t y o f Love C a n a l — 
I m p l i c a t i o n s f o r Human Health 

29 HHS Response t o O f f i c e o f 
Technology Assessment Report 

Source Date 

EPA 05/00/82 

EPA 11/14/79 

EPA 10/26/84 

Federal Register 07/26/82 

Fred C. Hart Associates 07/28/78 

Department o f Health and 10/07/81 
Human Services 

Department o f Health and 07/19/83 
Human Services 

**Not a Complete Document—Pertinent Sections Only 
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Table 3-1 
INFORMATION REVIEWED BY LOVE CANAL HEALTH EXPERTS 

(Li s t e d A l p h a b e t i c a l l y by Source) 

No. T i t l e Source Date 

30 

31 

32 

33 

34 

35 

36 

37 

Occidental Chemical Company 
(HOOKER) (OCC) C r i t i q u e of 
Malcolm P i r n i e Report 

A Study o f Cytogenetic Findings 
i n Persons L i v i n g Near the 
Love Canal 

**The Groundwater Monitoring 
Program a t Love Canal, V o l . I : 
F i n a l Report 

**The Groundwater Monitoring a t 
Love Canal, Vol. I I : Well 
Logs and Diagrams 

••DRAFT FINAL REPORT: Hydro
geology o f the Love Canal 
Area 

Lewis Steel t o Norman 
Nosenchuck RE: Malcolm 
P i r n i e r e p o r t , S i t e I n v e s t i 
gations and Remedial A c t i o n 
A l t e r n a t i v e s — L o v e Canal 

Fact Sheet and Map 

• • S i t e I n v e s t i g a t i o n s and 
Remedial Action A l t e r n a t i v e s -
Love Canal 

Hooker Chemical & P l a s t i c s 
Corp. 

JAMA:251:11:1437-1440 
C.W. Heath, e t . a l . 

JRB Associates 

JPB Associates 

JRB Associates 

Love Canal Renter's Assoc, 

Love Canal Area 
R e v i t a l i z a t i o n Agency 
R.J. Morris 

Malcolm P i r n i e , I nc. 

03/16/84 

09/00/81 

09/00/81 

11/07/80 

01/06/84 

10/00/83 

••Not a Complete Document—Pertinent Sections Only 
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No, 

3 8 

39 

40 

41 

42 

43 

44 

45 

Table 3-1 
INFORMATION REVIEWED BY LOVE CANAL HEALTH EXPERTS 

(Li s t e d A l p h a b e t i c a l l y by Source) 

T i t l e 

The Rebuttal t o the OCC 
(Hooker) C r i t i q u e o f the 
Malcolm P i r n i e r e p o r t , S i t e 
I n v e s t i g a t i o n s and Remedial 
A c t i o n A l t e r n a t i v e — L o v e 
Canal 

••Evaluation o f S i t e I n v e s t i g a 
t i o n s and Remedial Action 
A l t e r n a t i v e s f o r Love Canal-
Task Areas I I , ' I I I , IV, V I , 
and V I I 

Anal y s i s o f Human Blood Samples 
f o r Selected Toxic Substances 

Health Studies Face Review 
Before Release 

Data I n Health Studies a t 
Canal Called Fake 

••6NYCRR PART 360-Solid Waste 
Management F a c i l i t i e s (excerpts 
p e r t a i n t o s i t e c h a r a c t e r i s t i c s 
and design) 

Love Canal Public Health Time 
Bomb 

A Special Report t o the 
Government and L e g i s l a t u r e -
Love Canal 

Source 

Malcolm P i r n i e , Inc. 

Malcolm P i r n i e , Inc. 

Midwest Research I n s t i t u t e 

Newspaper-Niagara Gazette 

Newspaper-Buffalo News 

New York State 

NYSDOH 

NYSDOH 

Date 

03/29/84 

08/12/83 

08/15/80 

03/28/82 

03/27/82 

03/00/82 

09/00/78 

04/00/81 

••Not a Complete Document—Pertinent Sections Only 
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Table 3-1 
INFORMATION REVIEWED BY LOVE CANAL HEALTH EXPERTS 

(L i s t e d A l p h a b e t i c a l l y by Source) 

No. T i t l e . Source '• Date 

46 

47 

48 

Epidemiologic Studies and 
Outcome of Pregnancies 

Determination o f 2,3,7,8 
Tetrachlofodibenzo-p-Dioxin 
i n Sediment Samples from 
the Love Canal Storm Sewers, 
Black and Bergholtz Creeks 

OCC Chemicals i n the EDA 

49 L i v e r Function Tests—Love 
Canal Families, 

5 0 

51 

52 

Medical Records Review—Love 
Canal Families 

Health I m p l i c a t i o n s o f Materi
a l s Found i n or Associated 
w i t h the Love Canal 

P r e l i m i n a r y Report—Epidemi
ology 

NYSDOH 

NYSDOH 

NYSDOH 
Dr. Robert H. Huffaker 

03/13/84 

NYSDOH 00/00/78 

NYSDOH 

NYSDOH 11/20/78 

NYSDOH 07/27/78 

**Not a Complete Document—Pertinent Sections Only 
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No. 

Table 3-1 
INFORMATION REVIEWED BY LOVE CANAL HEALTH EXPERTS 

(Liste d A l p h a b e t i c a l l y by Source) 

T i t l e Source Date 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

Analysis o f Water Samples 
C o l l e c t e d a t Love Canal 

S o i l s Report 

A i r Samples o f Basements at 
Love Canal 

Epidemiological Data (published 
and unpublished) 

**Adverse Pregnancy Outcomes i n 
the Love Canal Area 

**Report on Chemicals Found i n 
the Blood o f Love Canal 
Residents 

**Love Canal S o i l Analyses 

**Love Canal L i t i g a t i o n S o i l 
Sampling 

••Analysis o f Love Canal F i r s t 
Ring A i r and Sumps 

Survey o f Chemical Contamina
t i o n i n Love Canal Storm Sewers 

NYSDOH 

NYSDOH 

NYSDOH 

NYSDOH 

NYSDOH 

NYSDOH 

NYSDOH 

NYSDOH 

NYSDOH 

O.H. M a t e r i a l s 

06/03/78 

10/02/78 

01/23/84 

01/18/80 

00/02/81 

02/02/81 

06/03/82 

06/03/80 

**Not a Complete Document—Pertinent Sections Only 

LOV-003-000517



No. 

Table 3-1 
INFORMATION REVIEWED BY LOVE CANAL HEALTH EXPERTS 

(Li s t e d A l p h a b e t i c a l l y by Source) 

T i t l e Source Date 

63 

64 

65 

H a b i t a b i l i t y of the Love Canal 
Area, An Analysis of the 
Technical Basis f o r the Deci
si o n on the H a b i t a b i l i t y o f the 
Emergency Declaration Area 

Controversy a t Love Canal 

••Low B i r t h Weight, Prematurity 
and B i r t h Defects i n Children 
L i v i n g Near the Hazardous 
Waste S i t e , Love Canal and 

Prevalence o f Health Problems 
i n Children L i v i n g Near the 
Hazardous Waste S i t e , Love 
Canal 

O f f i c e of Technology 
Assessment 

06/00/83 

Hastings Center Report 
Dr. Beverly Paigen 

Dr. Beverly Paigen 

Dr. Beverly Paigen 

06/00/82 

66 

67 

••Growth and Health of Children 
L i v i n g Near the Hazardous 
Waste S i t e , Love Canal 

Cancer Incidence i n the Love 
Canal Area 

Dr. Beverly Paigen 

Science: Vol. 212, 
pp. 1404-1407 
D.T. Janerich, e t . a l , 

04/29/83 

06/19/81 

••Not a Complete Document—Pertinent Sections Only 
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Table 3-1 
INFORMATION REVIEWED BY LOVE CANAL HEALTH EXPERTS 

(Li s t e d A l p h a b e t i c a l l y by Source) 

No, 

68 

69 

T i t l e Source Date 

• • V o l a t i l e Organic Chemicals 
i n the Atmosphere-An Assess
ment o f Av a i l a b l e Data 

The Rationale and Methodology 
o f Q u a n t i f y i n g S i s t e r Chromatid 
Exchange i n Humans 

SRI I n t e r n a t i o n a l 

Mutagenicity; New 
Horizons, I n Genetic 
Toxicology. New York, 
Academic Press. 
A.H. Carrano, and 
D.H. Moore, I I 

04/00/83 

00/00/82 
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Table 3-2 
PROFESSIONAL RESOURCES OF HEALTH EXPERTS 

Professional 
Name/Organization 

Richard M o r r i s , Former 
Executive D i r e c t o r of 
Love Canal Area 
R e y i t a l i z a t i o n Agency 
(LCARA) 

John Sevee, E.C. Jordan 

Dr. Nicholas Vianna 
Epidemiologist 

Dr. Nick Kolak, DEC 

Bob Senior, Senior Sanitary 
Engineer, DEC 

Dr. Larry Kaminsky, 
T o x i c o l o g i s t , DOH 

Dr. Beverly Paigen, 
formerly o f the Roswell Park 
Memorial i n s t i t u t e 
i n B u f f a l o , NY 

Co n t r i b u t i o n 

Tour o f Canal area w i t h h e a l t h 
experts and resi d e n t s on 
3/14/84 i n c l u d i n g discussion of 
the status of remaining 
p r o p e r t i e s and LCARA 
finances. 

Presentation a t 5/2/84 
experts' meeting concerning 
hydrogeology of Love Canal and 
plans f o r f u t u r e groundwater 
monitoring program 

Presentation a t 5/2/84 
experts' meeting on he a l t h 
e f f e c t s , e s p e c i a l l y adverse 
pregnancy outcomes, observed 
i n Love Canal r e s i d e n t s . 

Discussion w i t h experts a t 
6/29/84 meeting r e l a t e d t o the 
on s i t e leachate treatment 
p l a n t operations and sludge 
disposal a l t e r n a t i v e s . 
A d d i t i o n a l discussion and tour 
of treatment p l a n t w i t h Dr. 
Pohland. 

Discussion d u r i n g 6/29/84 
meeting regarding status of 
present remedial e f f o r t s and 
plans f o r f u t u r e e f f o r t s . 

Presentation a t 7/26/84 
meeting on the r e s u l t s of 
exposing chick embryos and 
r a t s t o dio x i n - l a d e n Love 
Canal leachate. 

Presentation a t 7/26/84 
meeting summarizing the 
r e s u l t s of her study of 
adverse pregnancies and c h i l d 
maturation problems i n Love 
Canal r e s i d e n t s . 

LOV-003-000520



Table 3-2 
PROFESSIONAL RESOURCES OF HEALTH EXPERTS 

(Continued) 

P r o f e s s i o n a l 
Name/Organization 

Joe Slack, DEC 

Dr. Nancy Kim, DOH 

Sam Fogel, Chemist 
Cambridge A n a l y t i c a l 
Associates 

Diane Lambert, S t a t i s t i c i a n 
U n i v e r s i t y of Chicago 

CH2M HILL S t a f f and 
Subcontractors 

C o n t r i b u t i o n 

Discussions d u r i n g several 
meetings r e l a t e d t o DEC's 
involvement i n sampling and 
remedial e f f o r t s a t the Canal. 
One meeting was held w i t h Dr. 
Pohland t o focus on these 
su b j e c t s . 

Provided background on t o x i c o l 
ogy of Love Canal chemicals i n 
10/31/84 and 11/13/84 meetings 
w i t h Dr. Sipes, Dr. S t o l i n e , 
CH2M HILL and EPA i n e f f o r t t o 
develop l i s t o f marker chemicals 

Provided i n f o r m a t i o n i n 
11/13/84 meeting w i t h Dr. 
Sipes, Dr. S t o l i n e , CH2M HILL 
and EPA on d e t e c t a b i l i t y and 
a n a l y t i c a l methods f o r 
proposed marker chemicals. 

P a r t i c i p a t e d i n 11/13/84 
meeting w i t h Dr. Sipes, Dr. 
S t o l i n e , CH2M HILL and EPA and 
provided i n f o r m a t i o n on poten
t i a l s t a t i s t i c a l methods t o be 
used t o determine appropriate 
sample size f o r f u t u r e sampling 
e f f o r t s . Worked c l o s e l y w i t h 
Dr. S t o l i n e on t h i s t o p i c a f t e r 
11/13 meeting. 

Throughout c r i t e r i a develop
ment work, support was pro
vided i n the areas of data 
c o l l e c t i o n , document t r a c k i n g 
and d i s t r i b u t i o n , data base 
development, and q u a l i t y 
assurance of e x i s t i n g data. 
I n a d d i t i o n , i n d i v i d u a l s pro
vided e x p e r t i s e i n marker 
chemical i d e n t i f i c a t i o n , 
s t a t i s t i c s , sampling program 
development, and r i s k assess
ment. 

WDR100/26 
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Appendix 4 

DEFINITION OF HABITABILITY 

"Habitable" means s u i t a b l e f o r human h a b i t a t i o n . The type 

of human h a b i t a t i o n considered by the expert s c i e n t i s t s was 

t h a t of a continuously occupied r e s i d e n t i a l area. The 

t r a n s c r i p t s of discussions by the expert s c i e n t i s t s i n d i c a t e 

a common understanding o f the term " h a b i t a b i l i t y . " 

Subsequent discussion on the d e f i n i t i o n of h a b i t a b i l i t y 

served t o c l a r i f y the meaning of the term. Possible 

h i g h - r i s k groups, d i f f e r e n t types of land use, and h e a l t h 

concerns were the main aspects considered when discussing 

the concept o f h a b i t a b i l i t y . 

POSSIBLE HIGH-RISK GROUPS 

At the f i r s t meeting, several of the expert s c i e n t i s t s 

expressed t h e i r concept of h a b i t a b i l i t y i n terms of i t s 

a p p l i c a b i l i t y t o the e n t i r e p o p u l a t i o n , i n c l u d i n g any 

h i g h - r i s k groups. Dr. Warren Win k e l s t e i n stated h i s f e e l i n g 

t h a t a ha b i t a b l e place should be " f o r a l l ages and both 

sexes and under pregnant and non-pregnant c o n d i t i o n s . " 

Dr. Devra Davis added t h a t a place f o r continuous h a b i t a t i o n 

"should be a healthy environment f o r people throughout the 

age spectrum and f o r a l l the things people do i n t h e i r 

homes." 
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TYPES OF LAND USE 

At the second expert s c i e n t i s t s meeting on May 3, 1984 the 

meaning o f h a b i t a b i l i t y i n r e l a t i o n t o n o n - r e s i d e n t i a l land 

uses was discussed. Dr. Devra Davis brought up the f a c t 

t h a t standards f o r 24-hour-a-day exposure t o many o f the 

organic p o l l u t a n t s a t Love Canal do not e x i s t . 

Dr. Frederick Pohland noted t h a t , given the s c i e n t i s t s ' 

charge t o develop h a b i t a b i l i t y c r i t e r i a , the ev a l u a t i o n of 

a l t e r n a t i v e land uses would f o l l o w a f t e r an i n i t i a l 

c o n s i d e r a t i o n f o r r e s i d e n t i a l uses. Later Dr. Pohland noted 

an a d d i t i o n a l reason f o r considering f u l l - t i m e r e s i d e n t i a l 

use: 

"The most s e n s i t i v e h a b i t a b i l i t y c r i t e r i a would, I 

t h i n k , be app l i e d t o i n d i v i d u a l residences and so, i n a 

way we would cover j u s t about any other o p t i o n should 

the d e c i s i o n be f o r something other than residences." 

HEALTH CONCERNS 

Dr. Martha Fowlkes noted i n the f i r s t expert s c i e n t i s t s 

meeting o f March 14, 19 84: 

"We are r a i s i n g two questions t h a t the person who might 

l i v e there would ask: What does i t mean t o me and my 

health? And how safe i s my house?" 

4-2 
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Dr. Thomas Chalmers remarked: 

" I f I were to be given the opportunity to move i n there 

and buy a house and l i v e there, I would want some reas

surance that i t wasn't going to damage my health." 

At the fourth meeting on July 26, 1984 the sc i e n t i s t s d i s 

cussed a d r a f t statement on the meaning of h a b i t a b i l i t y . 

Dr. Michael Stoline suggested that the h a b i t a b i l i t y state

ment for the c r i t e r i a paper should discuss the fact that 

h a b i t a b i l i t y would mean l i v i n g i n "a hea l t h f u l place to 

raise a family, to.conduct your work, to go about your l i f e , 

and that i t would be safe for children to play i n the 

yard, safe for people to plant gardens, safe for people to 

wade i n the puddles, safe for kids to go to school." 

Dr. Jan Stolwijk said he was t r y i n g to convey i n the 

statement t h a t , " u n i n h a b i t a b i l i t y occurs when somebody i n 

authority makes the pronouncement that something i s 

uninhabitable... there i s a continuum of d e s i r a b i l i t y for 

habitation that goes a l l the way from c l e a r l y unacceptable 

to very c l e a r l y acceptable. Our charge i s to give c r i t e r i a 

that might lead to a decision of h a b i t a b i l i t y or 

un i n h a b i t a b i l i t y . " 

The main concern with regard to habitation of the Love Canal 

EDA i s . t h a t the levels of chemicals from Love Canal present 

i n the EDA may represent a threat to human health. After 

considering a number of methodologies to determine 
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h a b i t a b i l i t y , the comparative approach methodology was 

selected. This methodology assumes that inhabited urban 

neighborhoods are "habitable" i f they meet the public health 

and housing codes and are not impacted by a chemical 

l a n d f i l l . I f levels of Love Canal Indicator Chemicals are 

not s i g n i f i c a n t l y higher i n the EDA than i n "habitable" 

areas, by inference the EDA i s then "habitable." Thus, for 

purposes of these c r i t e r i a , h a b i t a b i l i t y i s defined i n 

r e l a t i v e terms rather than i n absolute terms. With regard 

to chemical contamination, the c r i t e r i a w i l l determine 

whether the Love Canal EDA i s as safe as other inhabited 

urban areas that are not adversely affected by a chemical 

l a n d f i l l . 

WDR100/30 
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SUMMARY OF EXPERT SCIENTISTS' RESPONSES 

TO PUBLIC COMMENTS 

Meetings of the expert s c i e n t i s t s ( t o discuss h a b i t a b i l i t y 

c r i t e r i a and r e l a t e d issues) were held on March 14, May 2 

and 3, June 29, J u l y 16, September 26, November 14, 1984, 

and March 27, 19 85. The f i r s t o f these seven meetings was 

held i n B u f f a l o , New York. At the request of the p u b l i c , 

other meetings were held i n Niagara F a l l s , New York. 

The purpose of the meetings was t o provide a p u b l i c forum 

f o r the expert s c i e n t i s t s ' discussion o f the issues r e l a t e d 

t o h a b i t a b i l i t y . Each meeting included a period f o r p u b l i c 

comment and questions. The concerns o f the p u b l i c were ex

pressed i n several ways; d i r e c t questions, anecdotes from 

personal experience, pleas f o r help, and,statements o f opin

i o n . ,Factual and procedural items were o f t e n answered 

d i r e c t l y by the s c i e n t i s t s or agency o f f i c i a l s ^ . Other 

issues were addressed i n subsequent discussions or i n d r a f t s 

of the h a b i t a b i l i t y c r i t e r i a document. 

The main issues r a i s e d by the p u b l i c , based upon the meeting 

t r a n s c r i p t s , are summarized below. Responses t o the p u b l i c 

comments are i n d i c a t e d a f t e r the summary o f each issue. 
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ACCEPTABILITY OF CRITERIA TO THE COMMUNITY 

ISSUE: PANEL SELECTION AND QUALIFICATIONS 

Various members o f the p u b l i c asked how the expert 

s c i e n t i s t s had been se l e c t e d , requested the resumes o f each 

s c i e n t i s t and questioned t h e i r a b i l i t y t o be i m p a r t i a l . The 

pu b l i c was very concerned t h a t the s c i e n t i s t s be able t o 

give an unbiased o p i n i o n on the issue o f h a b i t a b i l i t y . 

RESPONSE: 

Mr. Daniel VanderMeer of CDC i n d i c a t e d t h a t s c i e n t i s t s 

were the best q u a l i f i e d persons known t o the TRC 

agencies. Those who had p r e v i o u s l y served as 

consultants on Love Canal EDA h a b i t a b i l i t y were not 

selected. The community was given the o p p o r t u n i t y t o 

nominate two co n s u l t a n t s . Based on the community's 

recommendation, Dr. Michael S t o l i n e and Dr. Joseph 

Highland were i n v i t e d t o serve as expert s c i e n t i s t s . 

Dr,. S t o l i n e has been an a c t i v e p a r t i c i p a n t , w h i l e 

Dr. Highland was not able t o p a r t i c i p a t e . The resumes 

of the s c i e n t i s t s were supplied t o DEC's Public 

I n f o r m a t i o n O f f i c e i n Niagara F a l l s and are included i n 

Appendix 2. 
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ISSUE: MEANING OF HABITABILITY 

The question of what " h a b i t a b i l i t y " means was rais e d by the 

p u b l i c i n terms of the 1978 and 1979 Health Department o r 

ders f o r Love Canal and the EDA, and whether the s c i e n t i s t s 

might choose t o l i v e there i f the c r i t e r i a were t o i n d i c a t e 

the area i s h a b i t a b l e . 

RESPONSE: 

The meaning of h a b i t a b i l i t y was the f i r s t item of com

mon understanding among the various s c i e n t i s t s . The 

pu b l i c ' s concern about t h i s issue was responded t o a t 

the f i r s t meeting as w e l l as at subsequent meetings. 

ISSUE: ALTERNATIVE LAND USES 

Several members of the p u b l i c expressed t h e i r concern t h a t 

the EDA i s being-considered f o r h a b i t a t i o n . They suggested 

a l t e r n a t i v e land uses as an a l t e r n a t i v e t o h a b i t a t i o n . The 

suggestions ranged from "a b u f f e r zone" t o a "cancer 

research center." Related t o the issue o f a l t e r n a t i v e land 

uses was the question, "How long w i l l the land be ha b i t a b l e 

or uninhabitable?" 
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The public questioned whether non-residential structures 

would be tested, how vacant l o t s would be evaluated, and 

whether vacant l o t s could be b u i l t upon. 

RESPONSE: 

The s c i e n t i s t s also raised and considered the question 

of whether various non-residential land uses might be 

more appropriate than r e s i d e n t i a l use. However, they 

f e l t i t i s necessary to f i r s t explore whether or not 

h a b i t a b i l i t y could be established for r e s i d e n t i a l use 

before t r y i n g to evaluate what alt e r n a t i v e land uses 

might be less sensitive to the levels of chemical con

tamination that may or may not e x i s t i n the EDA. 

No time periods f o r application of the c r i t e r i a were 

specified by the s c i e n t i s t s . Churches and commercially 

owned land are included i n the h a b i t a b i l i t y c r i t e r i a . 

ISSUE: BOUNDARY OF EMERGENCY DECLARATION AREA 

Several members of the public brought up the question of 

whether the EDA boundary was i n the " r i g h t place." 
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RESPONSE: 

This question i s beyond the scope o f the' s c i e n t i s t s ' 

work. 

ISSUE: AGENCY COORDINATION AND ACTIVITIES 

The p u b l i c was concerned whether the c o o r d i n a t i o n and d i s 

t r i b u t i o n of r e s p o n s i b i l i t i e s f o r remedial.and monitoring 

a c t i v i t i e s of various governmental agencies was appro p r i a t e , 

e f f e c t i v e , and t r u s t w o r t h y . 

RESPONSE: 

As i n d i c a t e d by the "special, p r o v i s i o n s " section o f the 

h a b i t a b i l i t y c r i t e r i a paper, the s c i e n t i s t s share the 

pu b l i c ' s concerns on t h i s issue. 

ISSUE: FUTURE ROLE OF COMMUNITY INVOLVEMENT 

A f t e r the i n i t i a l d r a f t o f the c r i t e r i a document was made 

a v a i l a b l e , the s c i e n t i s t s heard p u b l i c comments t h a t the 

sect i o n on community involvement was "very weak," and t h a t 

the community was s t i l l not in v o l v e d because, "we r e a l l y 

don't know what i s going on." The rev i s e d d r a f t e l i c i t e d 

requests f o r " s p e c i f i c requirements" and f o r a p u b l i c 

meeting of the s c i e n t i s t s t o present the c r i t e r i a 

recommendations. 
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RESPONSE: 

~ As a r e s u l t o f community concerns, the f i r s t d r a f t 

s e ction on community involvement was r e v i s e d . The 

Proposed H a b i t a b i l i t y C r i t e r i a contains recommendations 

on community involvement. 

ENVIRONMENTAL INFORMATION RELATED TO LOVE CANAL 

ISSUE: AVAILABILITY OF DATA 

The p u b l i c was concerned t h a t the s c i e n t i s t s may not have 

access t o a l l of the data t h a t should be reviewed i n 

determining h a b i t a b i l i t y c r i t e r i a . Several members of the 

p u b l i c made note of s p e c i f i c books, maps, r e p o r t s , and t e s t s 

r e l a t e d t o the Love Canal area. Serious concern was ex-1 

pressed about how much of the r e l e v a n t data would be a v a i l 

able t o the s c i e n t i s t s , and whether the e x i s t i n g data are 

adequate t o e s t a b l i s h or apply h a b i t a b i l i t y c r i t e r i a . 

Several people discussed t h e i r own d i f f i c u l t i e s i n o b t a i n i n g 

various types o f i n f o r m a t i o n , and t h e i r m i s t r u s t o f the 

government agencies i n v o l v e d a t Love Canal. The p u b l i c 

questioned a t each p u b l i c meeting whether the s c i e n t i s t s had 

received requested i n f o r m a t i o n or data. 
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RESPONSE: 

The s c i e n t i s t s i n d i c a t e d t h a t they shared the p u b l i c ' s 

.concern about o b t a i n i n g a l l r e l e v a n t data. The 

responsible agencies provided the i n f o r m a t i o n 

recommended by the p u b l i c as w e l l as other p e r t i n e n t 

documents as l i s t e d i n Appendix 3. These documents 

were also a v a i l a b l e t o the p u b l i c through the New York 

Department of Environmental Conservation Public 

I n f o r m a t i o n O f f i c e i n Niagara F a l l s . 

ISSUE: QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) OF DATA 

The p u b l i c r a i s e d questions about the QA/QC of both e x i s t i n g 

data and a d d i t i o n a l environmental data t o be c o l l e c t e d . 

RESPONSE: 

Dr. Thomas Welty of CDC responded t h a t the'QA/QC 

c r i t e r i a are "beyond the scope o f t h i s p a r t i c u l a r 

group" and t h a t "our group i s focusing i n on 

h a b i t a b i l i t y and the QA/QC issue i s a separate 

question." Appendix 12 summarizes the QA/QC issues. 
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ISSUE: STATUS OF ENVIRONMENTAL MONITORING 

The public asked on several occasions about the status of 

environmental monitoring. Specific questions were asked 

about: (1) monitoring f o r possible contamination of the 

bedrock aquifer, (2) sampling done since 1978, (3) sampling 

of shallow groundwater wells, and (4) long-term evaluation 

of treatment plant performance. 

RESPONSE: 

A great deal of the s c i e n t i s t s ' time was spent on the 

issues related to environmental monitoring. Recent 

(July 1984) testing, of the groundwater i n the EDA did 

not indicate any contamination by Love Canal chemicals. 

ISSUE: APPROPRIATE COMPARISON AREA(S) FOR LOVE CANAL 

The public was concerned about the areas selected as 

comparison areas i n past studies as we l l as the selection of 

the comparison areas f o r application of the h a b i t a b i l i t y 

c r i t e r i a . The need for careful selection of comparison 

areas away from possible contamination was stressed. 

Another question related to the comparison areas i s , " i f the 

chemicals are present i n Love Canal, why do you r e a l l y need 

a control?" 
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RESPONSE: 

The s c i e n t i s t s were also concerned about appropriate 

selection of comparison areas. Comparison areas are 

needed because of the lack of standards that are 

adequate to make a h a b i t a b i l i t y determination and serve 

as a yardstick against which to measure the impact of 

the Love Canal on the EDA. The h a b i t a b i l i t y c r i t e r i a 

are designed to establish whether the level of 

chemicals found i n the EDA i s s i g n i f i c a n t l y greater 

than the level of chemicals found i n the other 

inhabited urban areas i n the western New York area that 

are not impacted by a chemical l a n d f i l l . 

ISSUE: POSSIBLE CONTAMINANTS FROM NON-LOVE CANAL SOURCES 

The public repeatedly brought up the fact that Love Canal i s 

only one instance of chemical contamination in.the Niagara 

Falls area. The public i s concerned -about how contaminants 

from non-Love Canal sources such as the 102nd Street dump or 

underneath the LaSalle A r t e r i a l may af f e c t the h a b i t a b i l i t y 

of the EDA. 

RESPONSE: 

The recommended c r i t e r i a are sensitive to the presence 

of TCDD and the other Love Canal Indicator Chemicals 

regardless of the actual source of the chemicals. The 
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s e l e c t i o n o f Love Canal I n d i c a t o r Chemicals i s 

discussed a t g r e a t e r l e n g t h i n Appendix 9. 

CONCERNS ABOUT HEALTH AND SAFETY 

ISSUE: STUDIES OF HEALTH EFFECTS 

Studies o f h e a l t h e f f e c t s are a s i g n i f i c a n t p u b l i c concern. 

The community i s aware t h a t numerous t e s t s and studies on 

h e a l t h e f f e c t s have been done. However, questions remain 

about what problems d i d or could r e s u l t from exposure t o 

Love Canal chemicals, and what kinds of h e a l t h studies need 

to be done f o r various groups of people. 

RESPONSE: 

The Proposed H a b i t a b i l i t y C r i t e r i a suggests several 

possible approaches t o the examination of h e a l t h 

e f f e c t s i n the Love Canal.EDA. 

ISSUE: SAFETY OF EDA FOR THOSE STILL LIVING THERE 

On several occasions members o f the p u b l i c asked about the 

s a f e t y o f the Love Canal EDA f o r those people who are s t i l l 

l i v i n g t h e r e . The issue was expressed i n several ways: Why 

are people s t i l l l i v i n g there when "you haven't determined 

t h a t i t ' s safe?." W i l l people be forced t o move i f the area 

i s e i t h e r found "not h a b i t a b l e " or "declared u n i n h a b i t a b l e , " 
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and "apparently somebody had decided i t i s safe because . 

someone moved i n . " F i n a l l y , "what,are the risks to those 

who stayed?" The concern was expressed by a former 

resident: . 

"We want to know exactly where our neighborhood i s , and 

I w i l l say, how safe we are i n our neighborhood, and 

that i s what i t b o i l s down t o . Are we safe or aren't 

we safe? Do we have to worry about something i n the 

future? I f we have to worry about something i n the 

future, we weren't safe. What do we do to remedy that 

e f f e c t that we are going to i n h e r i t from the canal? Do 

we take medicine or what? That i s what the questions 

are. I f you can, come up and say yes or no. But we 

want to know what we got to do one way or the other." 

RESPONSE: 

The purpose of the h a b i t a b i l i t y c r i t e r i a i s to address 

the issue of whether the EDA i s a "safe" place to l i v e 

for those who stayed and for those who might move i n . 

The sc i e n t i s t s did not recommend what current residents 

should do i n the event the EDA i s found to be "not 

habitable." Specific health care prescriptions are 

beyond the scope of the s c i e n t i s t s ' r e s p o n s i b i l i t i e s . 
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ISSUE: RISK ASSESSMENTS/RISK FACTORS 

The public a number of questions about r i s k assessment 

and r i s k factors. The tenor of many public comments i n d i 

cates that c i t i z e n s are looking for the h a b i t a b i l i t y c r i t e 

r i a to establish an acceptable level of r i s k and evaluate 

the r i s k of chemical exposure that people have experienced 

at Love Canal. 

RESPONSE: 

The rationale for basing i t s h a b i t a b i l i t y c r i t e r i a 

recommendations on a comparative approach rather than 

r i s k assessment i s described i n Appendix 7. 

ISSUE: CITY. WATER SUPPLY 

The public expressed concern about the past contamination 

and r e l i a b i l i t y of the City of Niagara Falls water supply 

system which serves the Love Canal area. 

RESPONSE: 

The sc i e n t i s t s were also concerned about the drinking 

water system as a possible source of contaminants. 

Dr. Davis expressed her surprise at the tap water 

levels of chloroform and t o t a l organic carbon i n the 

potable water tested at Love Canal i n 1978. 
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Dr. Huffaker i n d i c a t e d t h a t the Department of Health 

had looked a t the problem and found t h a t chemical con

c e n t r a t i o n s i n the Niagara Water Works system were high 

before changes were made a t the p l a n t . There i s no 

i n d i c a t i o n t h a t d r i n k i n g water was contaminated by the 

Love Canal s i t e . 

ISSUE: EFFECTIVENESS OF REMEDIATION VS. REMOVAL 

Whether the remediation e f f o r t s a t Love Canal have been ef-. 

f e c t i v e and what f u r t h e r remediation i s needed are concerns 

of the p u b l i c . The sewers and creeks around the EDA, the 

operations of the treatment p l a n t at the canal, the 93rd 

Street School grounds, d i o x i n (TCDD) o n s i t e storage and 

disposal a l t e r n a t i v e s , and possible remediation measures of 

houses and l o t s are a l l areas of concern. Related t o the 

remediation i s the question—why not remove the waste t o 

"some area where i t would be safe r " as w e l l as whether there 

i s a problem w i t h p u t t i n g "a new so-called secure l a n d f i l l 

under RCRA i n the middle of a neighborhood?" Many members 

of the p u b l i c consider "cleanup" t o be synonymous w i t h 

removal of wastes r a t h e r than containment or treatment of 

wastes. 
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RESPONSE: 

The panel's recommendations about remediation are 

included i n the Proposed H a b i t a b i l i t y C r i t e r i a . The 

issue i s addressed i n d e t a i l i n Appendix 6. 
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5-14 

LOV-003-000541



Remedial Action and Management 
of the Love Canal Site; June, 1985 

APPENDIX 6 

LOV-003-000542



Appendix 6 

REMEDIAL ACTION AND MANAGEMENT OF THE LOVE CANAL SITE 

,Contents 

SECTION Page 

PREFACE v i i 

SUMMARY i x 

OVERVIEW 1 

Remedial Actions Taken 3 

Reassessment of Love Canal H a b i t a b i l i t y 5 

SETTING 

USE OF SITE 

THE PROBLEM 

7 

8 

9 

I n v e s t i g a t i o n of the Problem 12 

The Response . 1 2 

DESCRIPTION OF REMEDIAL PROGRAM 13 

Remedial Work—Phase I 15 

Conduct of the Phase I Remedial Work 16 

Major Elements of the Remedial Work 17 

The B a r r i e r Drain 17 

Clay Cap and Grass Cover 18 

Leachate Treatment Plant 19 

Remedial Work—Phase I I 22 

Conduct of the Phase I I Remedial Work 23 

Major Elements of the Remedial Work—Phase I I 24 

Abandonment of Storm and Sanitary Sewers 24 

Repairs t o Leachate C o l l e c t i o n System 25 

Improved Cap and S i t e Drainage 26 

i 

LOV-003-000543



Contents (con't.) 

Groundwater C u t o f f Wall 27 

SITE MANAGEMENT—OVERVIEW 28 

Role of the NYSDEC D i v i s i o n of S o l i d 30 
and Hazardous Waste 

Love Canal Technical Review Committee (TRC): 31 
Purpose and Functions 

Use of Consultants 33 

ONGOING WORK—OPERATION AND MAINTENANCE 34 

B a r r i e r Drain/Leachate C o l l e c t i o n System 34 

Leachate Treatment Plant 35 

Resources 37 

De s c r i p t i o n of Routine Operations 38 

Performance 42 

GROUNDWATER MONITORING PROGRAM 48 

EFFECTS AND EFFECTIVENESS OF THE REMEDIAL 50 
PROGRAM 

Groundwater M o n i t o r i n g 50 

Chemical Concentrations 51 

CURRENT STATUS 54 

ALTERNATIVES EVALUATION. 56 

No-Action A l t e r n a t i v e 5 7 

Sewer Remedial Ev a l u a t i o n 65 

North 68 

South 68 

West 69 

Black and Bergholtz Creeks Remediation 70 
Evaluation 

102nd S t r e e t O u t f a l l Remedial Evaluation 74 

i i 

LOV-003-000544



Contents (con't.) 

Storage/Disposal of Contaminated M a t e r i a l s 75 

Construction of a Permanent A d m i n i s t r a t i o n 78 
B u i l d i n g 

Consistency w i t h Other Environmental Laws 80 

Recommended A l t e r n a t i v e s 83 

Cost 97 

Tentative Schedule 97 

A d d i t i o n a l Phase I I I Remedial A c t i v i t i e s 100 
Planned f o r the Love Canal S i t e 

Perimeter Survey/Implementation o f the 100 
Long-Term Monitoring Program 

Sewer Cleaning 103 

Construction of A d m i n i s t r a t i o n B u i l d i n g 104 

Removal of Contaminated Sediments from 104 
Black and Bergholtz Creeks 

Use of Plasma Arc Technology 105 

CITIZEN PARTICIPATION AT LOVE CANAL 107 

Newsletter 1.1.0 

Meetings Between I n d i v i d u a l s and Government 111 
O f f i c i a l s 

Small Group Discussions 111 

Public I n f o r m a t i o n Meetings 111 

Telephone Contacts 112 

Drop-in V i s i t s 112 

At-home V i s i t s 112 

Mailings 113 

B r i e f i n g s 113 

Responsiveness Summaries, Fact Sheets, 113 
Info r m a t i o n Documents, Executive Summaries 

i i i 

LOV-003-000545



Contents (con't.) 

Toil-Free Telephone 114 

Discussion Opportunity Sessions 114 

News Releases 115 

Responses t o L e t t e r s 115 

C i t i z e n P a r t i c i p a t i o n Program Summary 115 

GLOSSARY 1 1 7 

BIBLIOGRAPHY 121 

Figures 

Following 
Page 

Remedial P r o j e c t — P l a n View 3 

Love Canal V i c i n i t y Map 7 

Geological Section of Love Canal - Transverse 11 
View (Looking North) 

Schematic of Chemical Escape From the 12 
Love Canal 

Treatment Process Flow Diagram 21 

Cross Section o f Nested Piezometers 27 

D i v i s i o n of S o l i d and Hazardous Waste 31 
Organizational Chart 

Love Canal S i t e Plan 34 

Concept of Molecular Screening i n Micropores 44 

Plan View - Mo n i t o r i n g Wells 49 

P l o t of Percent of Results Above Detection 53 
L i m i t vs. Distance from the B a r r i e r Drain 
a t Love Canal 

Bergholtz and Black Creek Sample 60 
Location Points 

i v 

LOV-003-000546



Contents (con't.) 

North Storm Sewers 

North Sanitary Sewers 

South Storm Sewers 

South Sanitary Sewers ' 

West Storm Sewers 

West Sanitary Sewers 

A r c h i t e c t u r a l Rendering-Administration 
B u i l d i n g 

Room F i n i s h Plan 

/ Tables 

Carbon E f f l u e n t Permit Parameters 

T y p i c a l Removal Results f o r Base Neutral 
and Acid E x t r a c t a b l e Components 

V o l a t i l e I n f l u e n t Data f o r 1984 

V o l a t i l e E f f l u e n t Data f o r 1984 

Compounds Showing Good C o r r e l a t i o n o f 
Concentration w i t h Respect t o Distance 

Compounds Showing Poor C o r r e l a t i o n of 
Concentration w i t h Respect t o Distance 

Substances i n Rings I and I I w i t h P o s i t i v e 
Results Beyond 225 Feet from the 
B a r r i e r Drain 

Impacts Associated w i t h Love Canal Remedial 
A l t e r n a t i v e s 

Summary of Estimated Costs f o r Feasible 
A l t e r n a t i v e s 

LOV-003-000547



Contents (con't.) 

Attachments 

I NYSDOH Letter Re: Health Risk from Exposure 
to Creeks and Sewers 

I I Operating Permit for Love Canal Leachate 
Treatment Plant 

I I I Quarterly Report from Interim Monitoring 
Program at Love Canal 

WDR233/033 

vi 

LOV-003-000548



PREFACE 

This document was prepared by the New York State Department 

of Environmental Conservation (NYSDEC) and was included as 

an appendix to a report e n t i t l e d "Love Canal Emergency 

Declaration Area Proposed H a b i t a b i l i t y C r i t e r i a , " which was 

submitted to the U.S. Environmental Protection Agency i n 

August 1985. The NYSDEC decided that the material should 

also be published separately as a means of bringing New York 

State citizens up to date on progress at the Love Canal 

s i t e . 

Many of the decisions discussed herein have led to the 

adoption of remedial actions involving varied and innovative 

technologies for remediation management of the s i t e . The 

o f f i c i a l documents describing the technologies i n d e t a i l are 

available for public inspection at the NYSDEC Love Canal 

Public Information Office, 9820 Colvin Boulevard, Niagara 

F a l l s , New York. S p e c i f i c a l l y , the available documentation 

consists of the following: 

o Detailed plans and specifications for the major 

elements of the Phase I remedial construction, 

including the 7,000-foot v i t r i f i e d clay t i l e 

leachate b a r r i e r drainage system, the clay cap 

v i i 
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that covers the Canal, and the leachate treatment 

plant. 

o Detailed plans and specifications for the major 

elements of the Phase I I remedial work, including 

the plugging and abandonment of sewers immediately 

adjacent to the Love Canal s i t e , repairs to the 

leachate c o l l e c t i o n system, construction of an 

improved and expanded cap, and i n s t a l l a t i o n of a 

groundwater cu t o f f w a l l . 

o Operation and maintenance (O&M) manual f o r the 

leachate c o l l e c t i o n system and a two-volume O&M 

manual for the leachate treatment plant. 

o Groundwater elevation and groundwater q u a l i t y data 

collected as part of the NYSDEC's groundwater 

monitoring program, which began i n 1980. 

For additional information, the public i s encouraged to 

contact either the NYSDEC Division of Solid and Hazardous 

Waste, Albany, NY, or the NYSDEC Love Canal Public 

Information Office. 

v i i i 
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SUMMARY 

Appendix No. 6 provides a b r i e f summary of remedial 

a c t i v i t i e s at the Love Canal s i t e . 

What started as William T. Love's dream i n the lat e 

1800's for a community i n the southeast end of Niagara Falls 

became a national symbol of improper hazardous waste d i s 

posal practices i n 1978. The Canal, which was to be a 

source of cheap direct-current hydroelectric power, became a 

depository from 1942-1953 of about 21,800 tons of s o l i d and 

l i q u i d chemical wastes which included acids, chlorides, mer-

captans, phenols, toluenes, pesticides, chlorophenols, 

chlorobenzenes, and sulfides. Municipal refuse was also 

deposited i n the Canal. Over the years i n f i l t r a t i n g precip

i t a t i o n mixed with the buried wastes. Grossly contaminated 

water and l i q u i d wastes pooled at the surface, and runoff 

carr ied contaminants i n t o sewers and yards of adjacent 

homes. Leachate migrated slowly through the ground, reach

ing the basements of adjacent homes. On August 2, 1978, 

Commissioner Robert D. Whalen, M.D., declared that a health 

emergency existed at Love Canal; and on August 7, 1978, 

President Carter issued a declaration of emergency making 

Federal disaster assistance funds available to begin reme

d i a l work. During the f a l l of 1978, the homes of over 

230 families were purchased and the families l i v i n g nearest 

the Canal were relocated. 

i x 
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The objectives of the i n i t i a l remedial work (October 

1978-November 1979) were to prevent further discharge of 

chemical contaminants i n t o the shallow groundwater system 

and to reduce the p o t e n t i a l for discharge i n t o the bedrock 

groundwater system. The work was also intended to prevent 

chemical contaminants from migrating o f f s i t e v i a atmospheric 

emissions of v o l a t i l e s and dust, d i r e c t contact, and surface 

runoff. This i n i t i a l work consisted of constructing a bar

r i e r drain system (14 t o 21 feet deep) outside of and com

pl e t e l y surrounding the Canal; covering 22 acres including 

the e n tire surface of the l a n d f i l l with a compacted clay 

cap; and building an onsite treatment plant to t r e a t the 

collected leachate. 

The objectives of the more recent remedial work 

(December 1982-December 1986) were to enhance the e f f e c t i v e 

ness of the i n i t i a l work and further reduce the amount of 

i n f i l t r a t i o n ; to reduce long-term operation and maintenance 

costs; to eliminate manmade pathways ( u t i l i t i e s ) that allowed 

the migration of chemicals o f f s i t e ; to clean contaminated 

sediments from the storm and sanitary sewers i n the areas 

surrounding the Love Canal; and to establish a long-term 

monitoring program that w i l l provide additional information 

regarding the extent of groundwater contamination from the 

s i t e . 

x 
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During t h i s period, a synthetic membrane composed of 

high-density polyethylene was i n s t a l l e d over, an expanded 

area of 40 acres, which included the l a n d f i l l ; storm and 

sanitary sewers adjacent to the dumpsite were taken out of 

service, plugged, and cleaned; the b a r r i e r drain was cleaned, 

repaired as needed, and inspected; the storm and sanitary 

sewers i n the areas surrounding the Love Canal were cleaned 

and videotaped so that needed repairs could be made; and 

154 monitoring wells were i n s t a l l e d at the s i t e and i n 

surrounding areas. 

The primary objectives of the remaining remedial work 

are to clean areas beyond the s i t e which have been i d e n t i 

f i e d as being impacted by previous chemical migration 

including the Black arid Bergholtz Creeks and additional 

sewer lines. 

The Division of Solid and Hazardous Waste of the.New 

York State Department of Environmental Conservation (NYSDEC) 

i s responsible for the development and implementation of the 

remedial program, ongoing operation of the leachate t r e a t 

ment f a c i l i t y , and s i t e maintenance. 

In 1983 the Love Canal Technical Review Committee (TRC) 

was established to act as a management group, coordinating 

the many in t e r r e l a t e d governmental a c t i v i t i e s necessary to 

resolve complex s i t e issues. The TRC i s chaired by a rep

resentative from the United States Environmental Protection 

Agency and includes representative from U.S. EPA Region I I , 

x i 
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the Federal Center for Environmental Health of the Centers 

for Disease Control, the New York State Department of Health, 

and the NYSDEC. The TRC i s working on the development of 

c r i t e r i a to be used to determine i f the Love Canal area i s 

habitable. 

WDR233/034 
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Appendix 6 

REMEDIAL ACTION AND MANAGEMENT OF THE LOVE CANAL; SITE -

OVERVIEW < \ 

In 1978, Love Canal, a community i n the southeast end 

of Niagara F a l l s , New York, exploded i n t o the news and 

entered the nation's d a i l y vocabulary as a grim symbol of 

improper hazardous waste disposal practices. Reports of 

chemicals entering the basements of homes nearest to the 

o r i g i n a l Love Canal channel, along with reports of high num

bers of illnesses i n those homes, led to an investigation by 

New York State and set o f f a chain of actions and reactions 

that forced many of the residents to move. Numerous State 

and Federal agencies, and.even the President of the United 

States, became involved. 

Probably more than any other single event, the 

environmental/health tragedy that unfolded at the Love Canal 

s i t e focused national attention on the serious problems 

associated with abandoned hazardous waste disposal s i t e s . 

The remedial program developed i n response to the Love Canal 

incident i s an ongoing e f f o r t to contain and control one 

such s i t e . By reviewing the hi s t o r y , the objectives, the 

work that was actually performed, and the work planned for 

the Love Canal s i t e , i t may be possible t o gain additional 

confidence i n the h a b i t a b i l i t y of areas separated by a safe 

distance froni the s i t e i t s e l f . 
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The Love Canal story began i n the l a t e 1800's, when 

entrepreneur William T. Love began digging a channel from 

the Upper Niagara River escarpment. He was t r y i n g to create 

a Canal with a 280-foot drop that would be secondary source 

of cheap dir e c t r c u r r e n t hydroelectric power. His dream was 

to d i v e r t some of the Niagara River's p o t e n t i a l water power 

to new areas i n the hope that new industries and towns would 

spring up nearby. But before the project was completed, 

alter n a t i n g e l e c t r i c a l current was developed so industry no 

longer needed to be near the source of power. The Canal 

project was abandoned, leaving behind, according to news

paper reports of the day, an excavation approximately 1 mile 

long and 80 feet wide. 

From 1942 to 1953, the Hooker Electrochemical Company 

(hereinafter "Hooker") dumped about 21,800 tons of chemical 

wastes from i t s nearby plants, which produced pesticides and 

p l a s t i c i z e r s , i n t o the abandoned Canal. In 1954, the 

Niagara Falls Board of Education purchased the property from 

Hooker and b u i l t the 99th Street School on the s i t e . Partly 

because of the school, the number of young families moving 

i n t o the surrounding area increased. During the next 

25 years, chemical odors and black o i l y substances oozing 

i n t o the nearby basements became more noticeable, and as the 

d i r t f i l l s e t t l e d , barrels and chemical wastes were exposed. 

In August of 1978, a f t e r some investigation by the New 

York State Department of Environmental Conservation (NYSDEC), 

the New York State Commissioner of Health declared the area 

2 
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around the old dump s i t e to be a health hazard. The 

99th Street School was closed immediately; over 230 families 

were permanently relocated from the f i r s t two "rings" of 

houses around the Love Canal (see Figure 1). The area was 

fenced o f f , and a Presidential emergency declaration allowed 

the Federal Government to provide funds t o assist the State 

i n i t s relocation e f f o r t s . The State purchased homes 

located along 9 7th and 99th Streets at f a i r market value. 

In May 1980, President Carter issued a second emergency 

declaration for Love Canal. New boundaries were drawn 

establishing the horseshoe-shaped Emergency Declaration Area 

(EDA) and aff e c t i n g approximately 800 additional families. 

Again, extensive Federal funding supplemented the State's 

resources.. 

• . ... • 
Remedial Actions Taken 

Prior to the 1980 developments, the United States 

Environmental Protection Agency (EPA) and NYSDEC had signed 

a cooperative agreement to develop a program to contain the 

chemicals at Love Canal. 

The f i r s t step by NYSDEC was the i n s t a l l a t i o n of a 

col l e c t i o n system around the dumpsite and construction of a 

f a c i l i t y to t r e a t the collected contaminated groundwater 

(leachate) . A 22-'acre, 3-foot t h i c k clay cap was i n s t a l l e d 

over the Love Canal dump. 

Leachate moving through the ground i s intercepted and 

conveyed to a drain pipe. This c o l l e c t i o n system lowers the 3 

LOV-003-000557



FIGURE 1 

REMEDIAL PROJECT—PLAN VIEW 
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level of the water inside the dumpsite and causes water i n 

the ground outside the'"Canal5 i t s e l f to flow inward toward 

the pipes. The system i s a b a r r i e r , preventing leachate 

from moving i n t o the groundwater adjacent to the Canal. The 

leachate c o l l e c t i o n system and treatment plant began operat

ing i n December 1979. 

The clay cap acts as an umbrella, preventing rainwater 

and melting snow from mixing with the toxi c and hazardous 

chemicals underneath i t . The cap decreased the amount of 

water entering the dumpsite; prevented the runoff of contam-

inated r a i n f a l l ; prevented human contact with the waste i n 

the dumpsite; and stopped atmospheric emissions from the 

buried chemicals. 

The abandoned homes i n the area immediately adjacent to 

Love Canal were bulldozed i n t o t h e i r basements and covered 

with earth. The 99th Street* School was demolished. 

At t h i s point, the way was clear for completing the 

expanded remedial program.by extending the 16-acre cap to. 

about 40 acres. These additional remedial measures further 

reduced the amount of water entering the leachate c o l l e c t i o n 

system. 

Eighteen inches of s o i l materials were put on top of a 

p l a s t i c l i n e r and seeded with a mix of grasses and f e r t i l 

i z e r . Before the winter of 1984-1985's f i r s t snowfall, 

healthy grass covered the dumpsite. The eight-foot high 

chain l i n k fence s t i l l l i m i t s access to the area. 
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In 1983, NYSDEC investigations i n the EDA confirmed 

that Love Canal chemicals had moved from the dumpsite i n t o 

the storm and sanitary sewers. Dioxin-contaminated sedi

ments were found i n Black and Bergholtz Creeks. Storm and 

sanitary sewers i n areas adjacent to the Love Canal were 

cleaned i n 1986. As of January 1987, EPA and NYSDEC are 

developing plans to clean additional sewers and the creeks. 

I t i s hoped that t h i s work w i l l be completed by 1988. One 

concern, however, i s where and how to dispose of the dioxin-

contaminated sediments when they are removed. The NYSDEC 

currently plans to store these sediments i n a temporary 

storage f a c i l i t y to be constructed at the s i t e u n t i l a per

manent disposal solution can be found. F i n a l l y , an extended 

perimeter survey and long-term monitoring program to deter

mine the extent of chemical contamination from the Love 

Canal dumpsite was implemented i n the spring and f a l l of 

19 86. Any additional work needed w i l l be done as soon as 

possible. 

Reassessment of Love Canal H a b i t a b i l i t y 

EPA conducted a study of the Love Canal EDA i n 1980 to 

provide an environmental data base for decisions related to 

the sale of the homes there. The study r e s u l t s , released i n 

May 1982, concluded that there was no clear evidence of 

environmental contamination i n these r e s i d e n t i a l areas which 

could be d i r e c t l y a t t r i b u t e d to the movement of chemicals 

from Love Canal. 

• )• . 
5 

LOV-003-000560



In June 1983, the Congressional Office of Technology 

Assessment (OTA) issued a report, " H a b i t a b i l i t y of the Love 

Canal Area—An Analysis^ of the Technical Basis for the Deci

sion on the H a b i t a b i l i t y of the Emergency Declaration Area," 

which disputed the EPA's conclusions. The p r i n c i p a l OTA 

finding was th a t , "with available information, i t i s not 

possible to conclude either that unsafe levels of toxic con

tamination exist or that they do not ex i s t i n the EDA." The 

report adds: "The OTA analysis does not support an inter-.. 

pretation of the DHHS decision that would lead to the imme

diate and complete rehabitation of the EDA. There remains a 

need to demonstrate more unequivocally that the EDA i s safe 

for human habitation immediately and over the long term. I f 

that cannot be done, i t may be necessary t o accept the o r i g 

i n a l presumption that the area i s not habitable." 

Since the OTA report was released, a new government 

committee has been formed to restudy the h a b i t a b i l i t y ques

t i o n . This Love Canal Technical Review Committee (TRC) 

includes representatives of EPA, NYSDEC, the New York State 

Department of Health (NYSDOH), and the U.S. Department of 

Health and Human Services (DHHS). This group acts as a man

agerial body, coordinating the many i n t e r r e l a t e d govern

mental a c t i v i t i e s necessary to resolve the complex issues 

related to habitation of the Love Canal EDA and cleanup and 

protection of the s i t e . 

A second group, consisting of non-governmental expert 

sc i e n t i s t s from a variety of d i s c i p l i n e s , was formed by DHHS 
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and the NYSDOH to develop the c r i t e r i a upon which the hab

i t a b i l i t y of the EDA could be judged. These s c i e n t i s t s met 

on several occasions i n public forums i n the City of Niagara 

Falls t o discuss the development of these h a b i t a b i l i t y 

c r i t e r i a . 

SETTING 

The Love Canal s i t e i s located i n the southeast corner 

of the City of Niagara Falls and i s approximately one-

quarter mile north of the Niagara River (see Figure 2). 

Aligned nearly north-south, the Love Canal extends through 

the center of three c i t y blocks i n what was once a residen

t i a l area. I t was one of two i n i t i a l excavations i n what 

was to be a power Canal to provide cheap hydroelectric power 

for i n d u s t r i a l development around the turn of the century. 

The abandoned excavation, p a r t i a l l y f i l l e d w i t h water, was 

used largely for recreational purposes. 

The portion of the Canal project that was abandoned was 

approximately 3,200 feet long and perhaps 80 feet wide. The 

exact depth of the Canal excavation has not been documented 

and there are only anecdotal references that indicate an 

o r i g i n a l depth of about 10 to 12 feet (3.05 to 3.66m), which 

was subsequently increased t o a maximum depth of between 20 

to 35 feet (6.10 t o 10.68m) p r i o r to placement of wastes i n 

some areas (Hartman, 1981). I f tru e , the l a t t e r depths 

would appear to place the base of the excavation, i n some 

areas, near or at the top of the bedrock. I n t e r p r e t a t i o n of 
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FIGURE 2 
VICINITY MAP 
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data from geophysical explorations conducted i n 1979 by 

NSYDEC suggests a range of waste deposits from 10 to 15 feet 

(3.05 to 4.57m) i n portions of the central and northern 

sections of the Canal. 

USE OF SITE 

Between the years 1942 and 1953, Hooker disposed of 

over 21,800 tons of various chemicals i n t o Love Canal. The 

so l i d and l i q u i d wastes deposited i n the Love Canal include 

acids, chlorides, mercaptans, phenols, toluenes, pesticides, 

chlorophenols, chlorobenzenes, and sulfides. 

Hooker obtained t i t l e to the Canal property i n 1947 and 

continued to dispose of waste there u n t i l about 1953. Por

tions of the Canal were also used by the City of Niagara 

Falls for the disposal of municipal refuse. 

The early 1950's saw an increase i n the rate of 

r e s i d e n t i a l development i n t h i s area of the c i t y . In 1953, 

the Board of Education of the City of Niagara Falls pur

chased the Love Canal from Hooker. In 1954 an elementary 

school was b u i l t immediately adjacent to the Canal, around 

which time waste disposal at the Love Canal ceased. Also, 

97th and 99th Streets and public u t i l i t i e s were i n s t a l l e d 

that ran p a r a l l e l (north-south) and at some distance from 

the Canal. Read Avenue and Wheatfield Avenue were also con

structed and ran d i r e c t l y across the Canal. 

By the mid-1970's, approximately 100 homes stood on 

lo t s that were immediately adjacent to the abandoned 
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hazardous waste dump. Children from t h i s area attended a 

public school (the 99th Street School) b u i l t at the very 

edge of the dump and often played on portions of the.Canal. 

Due to i n f i l t r a t i o n of p r e c i p i t a t i o n , water accumulated 

i n the l a n d f i l l and carried chemically contaminated leachate 

to the surface where i t migrated through the more permeable 

so i l s near the land surface i n t o contact with basement foun

dations. In response to complaints from residents of homes 

abutting the Canal, NYSDEC and the New York State Department 

of Health (NYSDOH), with the assistance of the EPA, conducted 

studies on groundwater p o l l u t i o n and basement a i r and sump 

water contamination i n late 1977. 

In A p r i l 1978, on the basis of t h i s i n i t i a l study data, 

the Commissioner of the NYSDOH issued an order to the 

Niagara County Health Department to r e s t r i c t access to the 

s i t e and to remove s u r f i c i a l chemical contamination and 

cover exposed areas. Additional monitoring studies by 

NYSDEC, NYSDOH, and EPA i n 1978 led the NYSDOH Commissioner 

to declare a State of emergency at Love Canal on August 2, 

19 78. President Carter also declared an environmental emer

gency at the Canal, enabling the Federal Government to pro

vide f i n a n c i a l assistance to the State for the i n i t i a t i o n of 

remedial measures. 

THE PROBLEM 

An understanding of the geology and the hydrogeology of 

the Love Canal area i s very important i n order.to understand 
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the mechanisms that allowed the buried wastes to become a 

serious threat to the health and the environment of the Love 

Canal neighborhood. 

The Love Canal was excavated i n unconsolidated 

lacustrine sediments.. The upper 5 feet of these sediments 

vary i n texture from a clayey s i l t to a sandy s i l t , with 

some zones near the base of t h i s zone grading to a fine 

sand. This upper zone appears to be the most permeable sed

iment at the Canal. 

Beneath the upper s i l t zone l i e s approximately 

18-20 feet of varved s i l t y clays. I t i s most l i k e l y that 

these clays were the bottom of the o r i g i n a l Canal. Per

meabilities of these clays have been reported to be very 

low. 

The presence of such a thickness of clay i s often 

considered a desirable geologic setting for waste disposal. 

However, careful inspection of the clay revealed that the 

upper 5 to 6 feet of the clays had been exposed and dried at 

some time following t h e i r deposition. These layers of dried 

(desiccated) clays could allow the movement of leachate i n 

otherwise non-permeable areas. However, beneath the des

iccated clays l i e another 10-15 feet of unaltered lacustrine 

clays. These clay beds are of very low permeability and are 

believed to retard migration of contaminants i n t o the under

ly i n g bedrock. 

Beneath the clays l i e approximately 10-15 feet of 

g l a c i a l t i l l , also having low permeability. Bedrock i s 
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encountered at depths of 35-40 feet and i s composed of the 

Lo.ckport Dolomite (Upper Silurian) . Figure 3 presents a 

t y p i c a l geologic section of the Love Canal area. 

There are two separate groundwater regimes at the Love 

Canal. The upper groundwater regime occurs w i t h i n the upper 

s i l t s and clay. The water table w i t h i n the upper s i l t f l u e -

tuates seasonally. The area near the Love Canal i s r e l a 

t i v e l y f l a t and i s generally poorly drained, and at times 

the upper zone i s completely saturated. In lat e summer, the 

upper groundwater system may be e n t i r e l y depleted. The 

deeper regime, a confined system, occurs w i t h i n the Lockport 

Dolomite. The piezometric surface l i e s roughly 10 feet 

below ground surface. 

I t i s t h i s hydrogeologic setting that allowed chemical 

wastes to escape from thV'Love Canal. Over the years i n f i l 

t r a t i n g p r e c i p i t a t i o n mixed,with the buried wastes. The 

underlying clays retarded further downward migration of the 

contaminated groundwater (leachate), and i n time the wastes 

became completely saturated. 

Water grossly contaminated with toxic chemicals and 

l i q u i d wastes pooled at the l a n d f i l l ' s ; surface, and runoff 

from the s i t e carried contaminants i n t o area sewers and 

yards of adjacent homes. D i f f e r e n t i a l settlement of the 

l a n d f i l l exposed buried wastes at the surface, and v o l a t i l e 

compounds and contaminated dust exposed at the surface 

escaped i n t o the a i r . Leachate migrated slowly through the 

upper s i l t s and the desiccated clays, eventually reaching 
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FIGURE 3 
TRANSVERSE VIEW (Looking North) 

Clay Cap, 3ft Thick (Permeability:10"7cm/s) 

97th St. 

See Detail* 

Permeability: 

10 8 to 10"9cm/s < 

••V«n .^J Basement 

- Transition Clay 

~ 7/7// 
Soft^lay ^ 

99th St. 

- Love Canal 
<(Orig. Depth)/' 

Fill Composition, 
' and Depth j 

/ V Unknown 

mi: 

. , 71 I I I /'/ / / ) rr / Mir-. 
Barrier Drain—Permeability: 10"3cm/s 

• Ground Level 
r1.8-2.5ft. 
• 4.0-5.5ft. 
"8:0ft. 
12.0ft. 

— 23.0ft. 

Glacial Till 

Lockport Dolomite 

MUNICIPAL SEWERS 

Sanitary Sewer 

I' 
DETAIL* 

Storm Sewer 

Silty-Clay Backfill 

Key: 

Silt Fill-Permeability :10"5cm/s 

Silty Sand—Permeability: 10"5cm/s 

— 38.0ft. 

LOV-003-000568



the basements of the homes adjacent to the Canal. Figure 4 

presents a schematic of-^the main routes by which chemicals 

migrated from the Canal. 

Investigation of the Problem 

In the spring of 1978, following a series of complaints 

by l o c a l residents, a number of studies were begun to inves

t i g a t e the health and environmental problems at the Love 

Canal. A preliminary hydrogeologic investigation of the 

s i t e was conducted by the City of Niagara F a l l s . The NYSDOH 

and NYSDEC collected and analyzed samples of s o i l , ground

water, water from basement sump p i t s and a i r w i t h i n the 

homes. An epidemiological study was begun by the NYSDOH. 

As noted under "Use of Site," on August 2, 1978, based 

upon the results of these studies, then Commissioner Robert 

Whalen, M.D., NYSDOH, declared that a health emergency 

existed at the Love Canal. In addition, Commissioner Whalen 

ordered that a p o l l u t i o n abatement program be i n i t i a t e d . 

The Response 

On August 7, 1978, President Carter issued a declaration 

of emergency making Federal disaster assistance funds a v a i l 

able to the City of Niagara Falls t o begin remedial con

st r u c t i o n . Governor Carey directed that people l i v i n g 

closest to the Canal be evacuated. During the f a l l of 1978, 

the homes of over 230 families were purchased by the State 
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FIGURE 4 
SCHEMATIC OF CHEMICAL ESCAPE 

FROM THE LOVE CANAL 
NIAGARA FALLS, NEW YORK 

INFILTRATION VOLATILIZATION 
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of New York and the families l i v i n g nearest the Canal were 

relocated i n preparation for'the remedial construction. 

DESCRIPTION OF REMEDIAL PROGRAM 

The Love Canal Remedial Program was i n i t i a t e d to reduce 

the environmental and health hazard that resulted from the 

escape, of toxic chemicals from the dump. The ove r a l l objec

t i v e of the Love Canal Remedial Program (Phase I ) was to 

contain the chemical waste at the s i t e . More s p e c i f i c a l l y , 

the i n i t i a l objectives of the remedial program were t o : 

1. Prevent further discharge of chemical contaminants 

i n t o the shallow groundwater system where the chemi

cal contaminants could migrate o f f s i t e 

2. Reduce the po t e n t i a l for discharge of chemical 

contaminants i n t o the bedrock, groundwater system 

3. Prevent surface runoff from carrying chemical 

contaminants o f f s i t e 

4. Prevent atmospheric emissions of v o l a t i l e 

contaminants and f u g i t i v e dust 

5. Prevent d i r e c t contact with wastes which had been 

exposed at the surface of the Canal 

More recently, additional remedial work (Phase I I ) has 

been performed to meet the following objectives: 

1. Further reduce the amount of p r e c i p i t a t i o n 

i n f i l t r a t i n g the.site 
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2. Reduce the long-term costs of operation and 

maintenance of the leachate c o l l e c t i o n and treatment 

system at the s i t e 

3. Eliminate manmade pathways which had i n the past 

allowed chemical migration o f f s i t e 

The objectives of the remedial work at Love Canal under 

Phase I I I have been to clean up areas beyond the s i t e which 

have been i d e n t i f i e d as being impacted by chemical waste 

migration from the Love Canal, and to develop a long-term 

monitoring program. The objectives of t h i s work include: 

1. I d e n t i f y the extent to which sewers and surface 

streams which drain the Love Canal area have been 

contaminated by the Love Canal 

2. Design and carry out remedial programs to remove 

chemical contaminants found i n the sewers and the 

streams which drained the Love Canal area 

3. Design and i n s t a l l a permanent monitoring program to 

evaluate the effects and the effectiveness of the 

Love Canal remedial programs to determine the extent 

to which Love Canal chemicals have migrated with the 

groundwater, and to provide s u f f i c i e n t information 

to determine i f any additional e f f o r t i s needed to 

address groundwater contamination a t t r i b u t a b l e to 

the Love Canal s i t e 
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Remedial Work—Phase I 

The f i r s t phase of remedial construction at the Love 

Canal s i t e consisted primarily of the following elements: 

1. A perimeter "Barrier Drain" system was constructed 

outside of and completely surrounding the Love 

Canal. The drain served as a hydraulic b a r r i e r to 

prevent the further migration of chemical contami

nants i n the upper groundwater system. The drain 

also provided a means of removing leachate from the 

Canal i n order to dewater i t and, to a l i m i t e d 

extent, to recover contaminants that had migrated 

beyond the location of the drain. < 

2. The entire l a n d f i l l was covered with a minimum of 

•3 feet of well-compacted clay. The clay prevented 

human contact with the waste and prevented further 

migration of v o l a t i l e s and f u g i t i v e dust from the 

l a n d f i l l ' s surface. The Clay cap also greatly 

reduced i n f i l t r a t i o n of p r e c i p i t a t i o n and therefore 

reduced the production of leachate. 

3. A treatment plant was b u i l t onsite, and leachate 

which i s collected by the b a r r i e r drain system i s 

pumped to the plant for onsite treatment. 

Conduct of the Phase I Remedial Work 

The f i r s t phase of remedial construction at the Love 

Canal s i t e was carried out i n two separate stages. The City 

of Niagara Falls was responsible for stage one and contracted 
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with the engineering f i r m of Conestoga-Rovers and 

Associates, Inc., Waterloo, Ontario, to prepare detailed 

plans and specifications for the work. Following review of 

the plans and specifications by l o c a l , State, and Federal 

agencies, the City of Niagara Falls entered i n t o a contract 

with Newco Chemical Waste Systems, Inc. (now CECOS Interna

t i o n a l , Inc.) to conduct the remedial construction on the 

southern portion of the Canal. This work started i n October 

of 1978 and was substantially complete by October 1979. The 

work performed by the City included i n s t a l l a t i o n of a por

t i o n of the ba r r i e r drain system along the east and west 

sides of the southern section of the Love Canal and the 

placement of a 3-foot-thick clay cap over the southern sec

t i o n (see Figure 3). The southern section of the Canal 

posed the greatest environmental health hazard, and the 

remedial work focused on the " w o r s t - f i r s t . " 

The second stage of the remedial construction was 

carried out by the NYSDEC. Again, plans and specifications 

fo r the remedial work were prepared by Conestoga-Rovers and 

Associates, Inc. Following the receipt of competitive bids, 

the NYSDEC entered i n t o a contract with SCA Chemical Waste 

Services to complete the i n s t a l l a t i o n of the b a r r i e r drain 

system along the central and northern sectors of the Canal 

and to complete the i n s t a l l a t i o n of the clay cap over the 

central and northern sectors. The Department also entered 

i n t o a contract with the Albert E l i a Building Company to 
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provide detailed design and construction of a permanent 

leachate treatment plant at the s i t e . 

I n s t a l l a t i o n of the drains and clay Cap along the 

central and northern sectors of.the Canal began i n May of 

1979 and was substantially complete by November of 1979. 

Construction of the treatment plant began i n September of 

1979 and was substantially complete i n December of the same 

year. During the f a l l of 1980, the clay cap was regraded 

and recompacted, t o p s o i l was placed over the clay, and grass 

was sown to protect the cap from erosion. 

Major Elements of the Remedial Work 

The Barrier Drain - The b a r r i e r drain that now surrounds the 

Love Canal s i t e consists of approximately 7,000 feet of 

extra strength perforated v i t r i f i e d clay t i l e . The t i l e , i s 

of b e l l and spigot design with no seal at the j o i n t . The 

t i l e s were installed, using conventional construction tech

niques i n a trench approximately 3 feet wide, ranging i n 

depth from 12-20 feet below o r i g i n a l grade. The t i l e s are 

bedded i n and covered with a minimum of one foot of crushed 

stone. The remainder of the trench i s f i l l e d with concrete 

sand. Manholes have been placed i n the drain at each change 

of alignment and at 280- to 300-foot i n t e r v a l s on st r a i g h t 

runs. 

In comparison to the adjacent s o i l s , the materials used 

to b a c k f i l l the b a r r i e r drain trench are very permeable. 
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Leachate migrating away from the Canal enters the b a r r i e r 

drain and readily percolates down to the crushed stone 

bedding. During high flows encountered during construction 

l i q u i d s entered the perforated t i l e and flowed rapidly to 

wet wells where the l i q u i d s were pumped out of the ground. 

Now that a cap i s i n place and i n f i l t r a t i o n i n t o the s i t e 

has been significantly'reduced, i t appears that the crushed 

stone bedding has a s u f f i c i e n t hydraulic capacity to trans

mit current leachate volumes to the pump chambers. Inspec

t i o n of the manholes reveals l i t t l e leachate migrating i n 

the t i l e during normal operating conditions. 

Although i t was considered feasible to construct the 

bar r i e r drain system without an underdrain pipe, i t was 

decided that the pipe provided a needed margin of safety fo 

long-term operation of the drain. The t i l e also provides 

greater flow capacity and would provide a path for leachate 

flow i f a section of the sand and gravel f i l t e r materials 

were ever to become plugged due to migration of adjacent 

s o i l p a r t i c l e s or i f an unexpected chemical reaction 

occurred with the leachate. In addition, the manholes pro

vide a means to inspect the drain system and o f f e r access 

for cleaning operations i f necessary. 

Clay Cap and Grass Cover - Upon completion of the 

i n s t a l l a t i o n of the b a r r i e r drains along both sides of the 

Canal, a 3-foot thickness of clay was placed over the Canal 

The cap was i n s t a l l e d i n 6-inch l i f t s and compacted to 90% 
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of maximum dry density. The f i n a l permeability of the cap 

material was to be less than 1 x l b " 7 centimeters per second. 

During the i n s t a l l a t i o n of the clay cap on the southern 

sector, i t became obvious that the Canal was not being 

drained quickly enough. As the clay was placed on the •; 

Canal, leachate was forced to the surface, contaminating 

parts of the clay cap and making proper compaction impossi

ble. To overcome t h i s l i m i t a t i o n and to hasten the draining 

of the Canal so that the clay cap could be properly i n s t a l 

led, a series of l a t e r a l drains f i l l e d with gravel and sand 

were constructed, connecting the b a r r i e r drain with the 

Canal i t s e l f . Daily flows of leachate increased substan

t i a l l y as the l a t e r a l s were completed and the Canal was 

drained t o the point where the clay cap could be placed and 

compacted properly. These'lateral drains provide good 

hydraulic communication between the bar r i e r drain system and 

the l a n d f i l l i t s e l f . 

Leachate Treatment Plant - The leachate collected by the 

barr i e r drain contains a variety of hazardous organic Chemi

cals. Studies performed by the EPA and the City of Niagara 

Falls i n 1978 and 1979 indicated that granular activated 

carbon was highly e f f e c t i v e i n removing the pollutants d i s 

solved i n the groundwater. These i n i t i a l findings were sub

stantiated by the successful performance of two temporary 

leachate treatment f a c i l i t i e s which were used to t r e a t 

leachate collected during i n s t a l l a t i o n of the b a r r i e r drain. 
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Both temporary f a c i l i t i e s used granular activated carbon and 

both consistently produced an ef f l u e n t which could be safely 

discharged to the sanitary sewers of the City of Niagara 

F a l l s . 

As noted previously, i n the spring of 1979 the NYSDEC 

contracted with Conestoga-Rpvers and Associates to prepare 

bidding documents and performance specifications for the 

construction of a permanent leachate treatment f a c i l i t y . On 

August 2 8, 1979, the NYSDEC entered i n t o a contract with the 

Albert E l i a Building Company (AEBC) for the detailed design 

and construction of the treatment f a c i l i t y . 

The treatment system design by AEBC was approved by the 

NYSDEC and consists of the following major process elements: 

1. Raw leachate i s pumped from the leachate c o l l e c t i o n 

system i n t o a large tank w i t h i n the plant which pro

vides storage needed to accommodate the differences 

i n rates of leachate entering the plant and the rate 

of treatment. 

2. Raw leachate i s transferred to a c l a r i f i e r where 

settleable solids, i f any, and immiscible organic 

l i q u i d s are separated from the contaminated 

groundwater. 

3. The c l a r i f i e d leachate flows i n t o a surge tank and 

i s then passed through a bag f i l t e r which removes 

suspended solids. 

4. The c l a r i f i e d and f i l t e r e d leachate i s passed 

through two beds of granular activated carbon. The 
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two beds are linked i n series and as the leachate 

passes through f i r s t one bed and then the second, 

organic pollutants dissolved i n the groundwater are 

e f f e c t i v e l y removed. 

5. Hydrogen peroxide i s injected i n t o the e f f l u e n t to 

oxidize the hydrogen sulfide generated by anaerobic 

bacteria which grow i n the carbon beds. 

Figure 5 presents a flow diagram of the leachate 

treatment process at the f a c i l i t y , which was substantially 

completed i n December of 1979. 

The treatment process at the Love Canal Leachate 

Treatment F a c i l i t y s t a r t s with pumping the leachate through 

a c l a r i f i e r . The purpose of t h i s c l a r i f i e r i s to separate 

the heavier chemical sludge and any suspended solids from 

the leachate. The residence time i n the c l a r i f i e r i s a min

imum of approximately 2 hours. After c l a r i f i c a t i o n , the 

water i s pumped through a bag f i l t r a t i o n u n i t to remove any 

remaining suspended material which might otherwise clog the 

activated carbon system. Two 8,000-gallon downflow, 

activated carbon adsorbers, which are operated i n series, 

are u t i l i z e d to remove organic pollutants from the waste 

stream. Following the activated carbon treatment, hydrogen 

peroxide i s injected i n t o the e f f l u e n t to control s u l f u r 

odors arising as a r e s u l t of b a c t e r i a l a c t i v i t y on the car

bon. The e f f l u e n t i s then discharged to the City of Niagara 

Falls sanitary sewer system for additional treatment. 
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FIGURE 5 
TREATMENT PROCESS FLOW DIAGRAM 
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For over 7 years the NYSDEC has been responsible for 

leachate treatment at the Love Canal s i t e . During that time 

the q u a l i t y of the e f f l u e n t has been regularly monitored, 

and the leachate has consistently been treated to a level 

allowing for safe discharge t o the City of Niagara Falls 

sanitary sewers as specified i n the City of Niagara Falls 

discharge permit. 

Remedial Work—Phase I I 

Monitoring of groundwater elevations and the chemical 

q u a l i t y of the groundwater near the perimeter of the clay 

cap revealed that (a) a considerable amount of recharge was 

occurring at the toe of the cap, and (b) chemical contami

nants were present i n the groundwater beyond the zone of • 

influence of the ba r r i e r drain system. 

Pr e c i p i t a t i o n running o f f the clay cap was, by design, 

allowed to run overland to the streets where i t entered the 

storm sewers and was conveyed o f f s i t e . Monitoring of 

groundwater elevations indicated that a s i g n i f i c a n t amount 

of runoff from the cap percolated i n t o the ground j u s t 

beyond the toe of the clay cap. An area of unusually high 

recharge was created at the toe of the cap due to the pre

c i p i t a t i o n i t received d i r e c t l y and also received as a 

re s u l t of the s i g n i f i c a n t amount of runoff from the cap. 

The increased recharge at the toe of the cap resulted i n 

large quantities of r e l a t i v e l y clean groundwater entering 

the b a r r i e r drain due to increased i n f i l t r a t i o n occurring 
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only a small distance from the drain. The increased i n f i l 

t r a t i o n also created a mound i n the shallow groundwater 

system which tended, during times of high recharge, to move 

contaminated groundwater further away from the drain. 

Conduct of the Phase I I Remedial Work-

At the request of the NYSDEC, i n October 1981, U.S. EPA 

entered i n t o a contract with CH2M HILL, Inc., Reston, 

V i r g i n i a , to design an improved cap f o r the Love Canal s i t e 

that would improve the e f f i c i e n c y of the leachate c o l l e c t i o n 

system. Also included i n the design provided by CH2M HILL 

were elements of work which would further i s o l a t e the con

taminants i n and around the Love Canal from the surrounding 

area. The major elements of t h i s work included: 

1. Repairs to leachate c o l l e c t i o n system 

2. Expansion of the capped area and upgrading of the 

cap to include a synthetic membrane 

3. Improved surface drainage i n the v i c i n i t y of the 

Love Canal 

4. Cleaning, abandonment, and plugging of storm and 

sanitary sewers that drained i n the Love Canal s i t e 

5. New stormwater drainage f a c i l i t i e s for the Love 

Canal s i t e 

6. A below-grade concrete groundwater c u t o f f w a l l 

In July of 1982, NYSDEC entered i n t o an Assistance 

Agreement with EPA for construction of the Phase I I remedial 

work designed by CH2M HILL for EPA. In August, detailed 
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plans and specifications were completed for the supplemental 

remedies, and i n September 1982, NYSDEC received bids for 

the remedial construction. NYSDEC also negotiated a con

t r a c t with CH2M HILL to provide engineering services (con

struction management, contract management) during the . 

remedial construction. In December 1982, NYSDEC awarded a 

contract to Sevenson Construction Corporation to perform the 

remedial construction. 

Major Elements of the Remedial Work—Phase I I 

The following are summary descriptions of each of the 

major elements of the work included i n Phase I I . 

Abandonment of Storm and Sanitary Sewers - The storm and 

sanitary sewers which served the Love Canal area of the City 

of Niagara Falls were known to be contaminated with chemi

cals that had migrated from the Love Canal. The sewers 

immediately adjacent to the Love. Canal s i t e were taken out 

of service, plugged, and cleaned. (The contaminated sedi

ment and debris removed from the sewers i s now being stored 

i n drums on the s i t e u n t i l an acceptable means of disposal 

i s found.) The plugging of these sewers prevents the con

ti n u i n g d i r e c t migration of chemical wastes from Love Canal 

to Black and Bergholtz Creeks and the Niagara River. 

The e f f l u e n t from the Love Canal Leachate Treatment 

Plant was previously discharged i n t o the 97th Street sani

tary sewer. Since the 97th Street sanitary sewer was aban-
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doned and plugged, a new ef f l u e n t l i n e from the plant was 

constructed and connected with the 95th Street sanitary 

sewer. Effluent from the Love Canal Leachate Treatment 

Plant i s conveyed to the City of Niagara Falls wastewater 

treatment plant before i t i s discharged to the Niagara 

River. 

Repairs to Leachate Collection System - Before a new cap was 

constructed over the l a n d f i l l , the b a r r i e r drain was cleaned 

and inspected, and necessary repairs were made. In the f a l l 

of 1982, NYSDEC hired O.H. Materials to clean and inspect 

the b a r r i e r drain on the southern portion, of the Love Canal. 

As a re s u l t of t h i s work, a number of sections of the drain 

were found to need repairs. Subsequent cleaning and inspec

t i o n of the ba r r i e r drain along the central and northern 

portion of the Love Canal also revealed a number of areas 

that required repair. 

A l l areas of the drain requiring repair were removed 

and replaced with new pipe, and the ent i r e drain was 

cleaned. The drain was again inspected, and found to be 

acceptable. Contaminated sand, gravel, and debris r e s u l t i n g 

from the repair of the b a r r i e r drain were buried onsite. As 

with any operating f a c i l i t y , the b a r r i e r drain, the pumps, 

the controls, etc., that comprise the leachate c o l l e c t i o n 

system w i l l require periodic maintenance and.repair. NYSDEC 

w i l l continue to routinely inspect and repair, as necessary, 

the leachate c o l l e c t i o n system. 
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Improved Cap and Site Drainage - To reduce the amount of 

p r e c i p i t a t i o n which i n f i l t r a t e d the ground near the b a r r i e r 

drain, an improved and expanded cap over the l a n d f i l l was 

constructed. The clay cap, completed i n 1980, was stripped 

of t o p s o i l , regraded, and recompacted. Select s o i l was 

brought onsite, graded, and compacted to. provide a suitable 

base for the new "cap." 

The hew cap was a synthetic membrane composed of 

high-density polyethylene, 0.040 inch t h i c k . The cap was 

expanded to cover an area of approximately 40 acres and now 

extends 200+ feet beyond the b a r r i e r drain to the east and 

to the west. Additional select f i l l was placed over the 

l i n e r to protect i t from weather and sunlight. 

The additional f i l l brought onsite and the spoiled 

materials from the repairs to the b a r r i e r drain created 

steeper slopes grading, away from the l a n d f i l l . The steeper 

slopes and the synthetic membrane re s u l t i n s i g n i f i c a n t l y 

less i n f i l t r a t i o n of p r e c i p i t a t i o n i n t o the l a n d f i l l . Pre

c i p i t a t i o n now runs o f f the s i t e and i s collected by a new 

surface drainage system at the edge of the cap. Surface 

drainage which i s uncontaminated i s conveyed to area storm 

sewers by a system of new storms which was b u i l t for t h i s 

purpose. The new cap has resulted i n less leachate genera

t i o n and an expansion of the zone of influence of the bar

r i e r drain. Expansion of the zone of influence of the 

ba r r i e r drain should place under hydraulic control polluted 

groundwater t h a t , without the expanded cap, would be beyond 
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the hydraulic influence of the ba r r i e r drain. Recent moni

tor i n g shows that the hydraulic influence of the drain 

extends nearly to the edge of the expanded cap (see 

Figure 6). 

Groundwater Cutoff Wall 

A below-grade concrete wa l l was included i n the 

o r i g i n a l design of the Phase I I remedial work. The concrete 

wal l was designed to prevent groundwater from migrating 

beneath the expanded cap toward the b a r r i e r drain. I t was 

anticipated that c u t t i n g o f f the i n f l u x of r e l a t i v e l y clean 

groundwater would reduce the amount of water treated at the 

Love Canal Leachate Treatment Plant and would be a cost-

e f f e c t i v e means of reducing the long-term costs for opera

t i o n and maintenance of the leachate c o l l e c t i o n and 

treatment system. 

Subsequent analysis indicated that the c u t o f f w a l l 

would only s l i g h t l y reduce the amount of leachate collected 

for treatment and therefore was not cost e f f e c t i v e . Fur

thermore, the cutoff wall would prevent any groundwater con

tamination located outside the w a l l from ever being 

recovered by the b a r r i e r drain. For these reasons NYSDEC, 

with the approval of EPA, deleted the groundwater cu t o f f 

w a l l from the remedial work. 
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FIGURE 6 
LOVE CANAL GROUNDWATER MONITORING PROGRAM 

CROSS SECTION OF NESTED PIEZOMETERS 
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The arrows show groundwater flow direction 
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SITE MANAGEMENT—OVERVIEW 

On August 2, 1978, then Commissioner of the NYSDOH, 

Robert Whalen, issued an order and directives to the Niagara 

County Board of Health and the Niagara County Health Commis

sioner; the City of Niagara F a l l s ; and the City of Niagara 

Falls Board of Education. Included i n t h i s order were 

directives that appropriate and necessary corrective actions 

be taken to abate the public health nuisance e x i s t i n g at the 

Love Canal chemical waste s i t e and that the City of Niagara 

Falls and the Niagara County Board of Health take a l l appro

pri a t e steps to implement a "Pollution Abatement Plan" sub

j e c t to the approval of the Commissioner of NYSDEC. On the 

same date, then Governor Carey established the Love Canal 

Interagency Task Force chaired by the Commissioner of the 

New York State Department of Transportation. The Task Force 

became the management board responsible for carrying out 

Commissioner Whalen's order. By spring of 1979, the i n i t i a l 

phase of remedial work at Love Canal was substantially com

plete and families l i v i n g i n the immediate area of the Canal 

had been relocated. By t h i s time, the NYSDEC had entered 

i n t o a Cooperative Agreement with EPA to complete the reme

d i a l program begun by the City of Niagara Falls and i n the 

f a l l of 1979, the NYSDEC assumed a l l r e s p o n s i b i l i t y for the 

remedial a c t i v i t i e s at Love Canal. 

In assuming r e s p o n s i b i l i t y f o r the remedial a c t i v i t i e s 

at the Love Canal s i t e , the NYSDEC carried out i t s general 
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functions, powers, and duties as described i n A r t i c l e 3, 

T i t l e 3 of the New York State Environmental Conservation 

Law. The Law reads i n part that the NYSDEC sha l l provide 

for prevention and abatement of a l l water, land, and a i r 

p o l l u t i o n ( A r t i c l e 3, T i t l e 3, Section 3-0301.1 ( i ) ) . Fur

thermore, guidance i s provided to the NYSDEC i n A r t i c l e 27, 

T i t l e 13 of the New York State Environmental Conservation 

Law, which states i n part, "the Department may develop and 

implement an inactive hazardous waste disposal s i t e remedial 

program for such s i t e " (Section 27-1313 (5) ( a ) ) . . The purpose 

of both the State and Federal Superfund statutes i s to 

f a c i l i t a t e remediation, by the appropriate State agencies, 

of abandoned or inactive hazardous waste s i t e s , including 

appropriate operation and maintenance. The NYSDEC must 

carry out i t s statutory r e s p o n s i b i l i t i e s and w i l l continue 

to implement an inactive hazardous waste disposal s i t e plan 

at the Love Canal. Execution of t h i s plan has required and 

w i l l continue to require the following a c t i v i t i e s : 

1. Investigations of problems a t t r i b u t a b l e to Love 

Canal 

2. Design of appropriate remedial programs to abate 

p o l l u t i o n a t t r i b u t a b l e to Love Canal 

3. Execution of remedial construction to abate 

p o l l u t i o n a t t r i b u t a b l e to Love Canal 

4. Operation and maintenance of f a c i l i t i e s b u i l t to 

abate p o l l u t i o n of Love Canal 
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5. Monitoring of the effects and the effectiveness of 

remedial programs implemented at the Love Canal s i t e 

Such r e s p o n s i b i l i t i e s w i l l be carried out by the NSYDEC 

in accordance with a l l State and Federal rules and regula

tion s . Relief from such r e s p o n s i b i l i t y may re s u l t from the 

ongoing l i t i g a t i o n (which the State joined i n 1980) against 

Hooker. 

U n t i l such time as the NYSDEC has obtained appropriate 

r e l i e f , i t w i l l continue to carry out i t s statutory obliga

tions and r e t a i n f u l l r e s p o n s i b i l i t y for the remedial pro

gram at the Love Canal s i t e . 

Role of the NYSDEC Division of Solid and Hazardous Waste 

Within the NYSDEC, r e s p o n s i b i l i t y f o r the development 

and implementation of the inactive hazardous waste disposal 

s i t e remedial program for Love Canal has been assigned to 

the Division of Solid and Hazardous Waste. Since the time 

at which the NYSDEC accepted r e s p o n s i b i l i t y for the Love 

Canal s i t e , the remedial programs at Love Canal have been 

under the d i r e c t administrative control of Mr. Norman H. 

Nosenchuck, P.E., Director, Division of Solid'and Hazardous 

Waste. In February 1985 Mr. Nosenchuck established the 

Bureau of Western Remedial Action w i t h i n the Division of 

Solid and Hazardous Waste. This Bureau i s responsible for 

carrying out the inactive hazardous waste disposal s i t e 

remedial program at the Canal. Within the Bureau there are 

two sections that are responsible for remedial a c t i v i t i e s at 
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Love Canal. The Bureau's Special Projects Section i s 

responsible for the day-to-day operation and maintenance of 

the f a c i l i t i e s at the Canal, development of the plasma arc 

project, o v e r a l l management of the remedial a c t i v i t i e s 

w i t h i n EDA, and for research i n t o new technologies which may 

have application at the Canal. The Bureau's Remedial 

Section A i s responsible for the investigation, design, and 

execution of the sewer cleaning, creek cleaning, and 

93rd Street School remedial construction projects found to 

be necessary at Love Canal and for monitoring the effects 

and the effectiveness of these remedial programs (see 

Figure 7) . 

Love Canal Technical Review Committee (TRC): Purpose and 

Functions ^ 

The TRC, established i n August 1983, was formed by 

Federal.and State agencies involved i n addressing the issues 

surrounding habitation of the Love Canal EDA and remediation 

of the s i t e . I t s purpose i s to act as a management group, 

coordinating the many i n t e r r e l a t e d governmental a c t i v i t i e s 

necessary to resolve these very complex issues. 

The o r i g i n a l TRC members are: 

William L i b r i z z i , Director, Office of Emergency and 

Remedial Response, EPA Region I I , New York, NY 

. (Chairman) . 

Robert Ogg, Chief> Hazardous Waste Branch, EPA 

Region I I , New York, NY (Alternate Chairman) 
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FIGURE 7 
DIVISION OF SOLID AND HAZARDOUS WASTE 

ORGANIZATION CHART 1985-1986 
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Vincent P i t r u z z e l l o , Environmental Engineer, Hazardous 

Waste Branch, EPA Region I I , New York, NY 

Daniel Van der Meer, Associate Director, Center for 

Environmental Health, Centers for Disease Control, 

U.S.- Department of Health and Human Services (DHHS), 

Atlanta, GA 

Thomas Welty, M.D. (Member from beginning through 

spring 1985), Medical Epidemiologist, Cancer Branch, 

Chronic Diseases Division, Centers for Disease. 

Control, U.S. Department of Health and Human 

Services (DHHS), Atlanta, GA 

Robert Huffaker, Associate Director, Office of Public 

Health, New York State Department of Health 

(NYSDOH), Albany, NY 

Norman Nosenchuck, Director, Division of Solid and 

Hazardous Waste, New, York iState Department of 

Environmental Conservation (NYSDEC), Albany, NY 

The current TRC members are: 

Kenneth S t o l l e r , Acting Deputy Director,. Office of 

Emergency and Remedial Response,. EPA Region I I , New 

York, NY (Chairman) 

(To be Named), Center for Environmental Health, Centers 

for Disease Control, U.S. Department of Health and 

Human Services (DHHS), Atlanta, GA 

William Stasiuk, Director, Center of Environmental 

Health, New York State Department of Health 

(NYSDOH), Albany, NY 
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Norman Nosenchuck, Director, Division of Solid and 

Hazardous Waste, New York State Department of 

Environmental Conservation (NYSDEC) 

Use of Consultants - To assist the TRC i n performing many of 

i t s a c t i v i t i e s , EPA has contracted with the consulting f i r m 

of CH2M HILL. Tasks assigned to CH2M HILL include data c o l 

l e c t i o n , q u a l i t y assurance review of previously collected 

environmental data, data computerization, s t a t i s t i c a l and 

chemical consulting, design and implementation of a p i l o t 

study, and other support as required by the TRC. In addi

t i o n , CH2M HILL served as the mechanism for procurement of 

the expert s c i e n t i s t s who advised DHHS and NYSDOH on devel

opment of the h a b i t a b i l i t y c r i t e r i a . The sc i e n t i s t s do not 

report to nor work under the di r e c t i o n of CH2M HILL; rather, 

they work d i r e c t l y with DHHS and NYSDOH. CH2M HILL's role 

i n the development of the h a b i t a b i l i t y c r i t e r i a i s solely to 

procure the s c i e n t i s t s ' services and provide support to the 

s c i e n t i s t s , DHHS, and NYSDOH as requested. 

L i f e Systems, Inc. ( I n t e r d i s c i p l i n a r y Consulting and 

Information Research [ICAIR]) was contracted to conduct an 

im p a r t i a l , m u l t i d i s c i p l i n a r y peer review of the proposed 

h a b i t a b i l i t y c r i t e r i a and to document the conclusions and 

recommendations of the peer review panel. The peer review 

panel w i l l consist of independent s c i e n t i s t s selected by 

ICAIR and approved by the TRC and the public. The con

clusions and recommendations of t h i s panel w i l l be 
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considered by the TRC before the h a b i t a b i l i t y c r i t e r i a are 

f i n a l i z e d . 

ONGOING WORK—OPERATION AND MAINTENANCE 

The NYSDEC has been assigned r e s p o n s i b i l i t y for d i r e c t 

administrative control of the Love Canal s i t e and the opera

t i o n and maintenance of a l l remedial f a c i l i t i e s at the s i t e . 

The following presents an overview of the operation and 

maintenance of the f a c i l i t i e s at the Love Canal s i t e . 

Barrier Drain/Leachate Collection System 

As described previously, a drain which serves as a 

bar r i e r to leachate migration i n the near-surface ground

water system completely surrounds the l a n d f i l l . Leachate 

which enters the drain system flows to one of four wet wells 

included i n the drain system. From the wet wells, the 

leachate i s pumped to underground storage tanks which are 

also located w i t h i n the perimeter of the drain. From the 

underground storage tanks, leachate i s pumped i n t o the on-

si t e leachate treatment plant for processing. Figure 8. 

presents a plan view of the leachate c o l l e c t i o n system. 

Like any other buried u t i l i t y , the leachate c o l l e c t i o n 

system (including the b a r r i e r drain, pumps, storage tanks, 

etc.) requires maintenance and periodic repair. Pumps, wet 

wells, and other appurtenances comprising the leachate c o l 

l e c t i o n system are regularly inspected. Routine maintenance 

of these f a c i l i t i e s includes such a c t i v i t i e s as l u b r i c a t i o n 
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FIGURE 8 
LOVE CANAL SITE PLAN 
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of pumps and motors and replacement of worn or defective 

parts. 

During the summer of 1984, the entire b a r r i e r drain was 

inspected, cleaned, and repaired. Periodic inspection, 

cleaning, and repair of the leachate c o l l e c t i o n system w i l l 

be required as long as the Love Canal s i t e produces leach

ate, i . e . , for an i n d e f i n i t e l y long period of time. The 

State of New York w i l l continue to assure the proper func

tio n i n g of /the system unless and u n t i l another e n t i t y i s 

assigned the r e s p o n s i b i l i t y . 

Additional d e t a i l s describing the operation and 

maintenance of the leachate c o l l e c t i o n system are presented 

i n the two-volume operation and maintenance manual which i s 

available for public inspection at the Love Canal Public 

Information Office. 

Leachate Treatment Plant 

As described previously, the leachate treatment plant 

provides for gravity separation of the contaminated water 

from the settleable solids and immiscible f l u i d s collected 

by the leachate c o l l e c t i o n system. Removal of chemical con

taminants from the water i s achieved by passing the contam

inated groundwater through large tanks f i l l e d with granular 

activated carbon (see Figure 5). 

Currently, the NYSDEC has a contract with CECA, Inc., 

of Tulsa, Oklahoma to provide fresh activated carbon. The 

activated carbon has a f i n i t e capacity for the adsorption of 
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chemical contaminants from the leachate. Once that capacity 

i s used (the carbon i s "spent"), the carbon i s removed from 

the adsorption vessel and i n the past has been transferred 

to trucks for disposal at CECOS, In t e r n a t i o n a l , Inc., a 

secure chemical l a n d f i l l located i n Niagara F a l l s , New York. 

Since July 15, 1985 under the Hazardous and Solid Waste Act 

Amendments of 1984, the spent carbon can no longer be trans

ported to CECOS for disposal and instead w i l l have to be 

stored at the Love Canal s i t e . 

The leachate treatment process also requires the 

c o l l e c t i o n of samples for chemical analysis and the opera

t i o n of numerous pumps, valves, control devices, a i r com

pressors, etc. A l l these appurtenances require regular 

maintenance and periodic repair or replacement. In addi

t i o n , the leachate treatment plant building has l i g h t i n g , 

heating, and plumbing f a c i l i t i e s which must be maintained i n 

proper working order. Much of t h i s work i s performed by 

NYSDEC s t a f f . Those tasks which cannot be performed by 

NYSDEC s t a f f are performed by q u a l i f i e d e l e c t r i c i a n s under 

contract with the Department. Additional d e t a i l s describing 

the operation and maintenance of the leachate treatment 

f a c i l i t y are presented i n the operation and maintenance 

manual. 

As experience has been gained i n the operation and 

maintenance of both the leachate c o l l e c t i o n system and the 

leachate treatment plant, modifications have been made to 

improve the ease, e f f i c i e n c y , and safety of operations and 
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maintenance. For example, an improved v e n t i l a t i o n system 

was i n s t a l l e d i n the leachate treatment f a c i l i t y to improve 

working conditions w i t h i n the plant, and an Administration 

Building has been constructed near the leachate treatment 

plant. This new building i s providing space for storage of 

tools and equipment, o f f i c e space, improved hygiene f a c i l 

i t i e s for increased worker safety, and a safe area for 

uncontaminated equipment repair and maintenance. 

Resources 

Operation and maintenance of the leachate c o l l e c t i o n 

system and the leachate treatment plant i s the d i r e c t 

r e s p o n s i b i l i t y of the Special Projects Section w i t h i n the 

Bureau of Western Remedial Action. Gerald Rider, J r . , P.E. 

i s the supervisor of the Special Projects Section. The 

Special Projects Section has* a s t a f f of eleven, composed of 

s c i e n t i s t s , operators, engineers, and technicians. A l l mem 

bers of the section are trained i n and capable of operating 

the leachate c o l l e c t i o n and treatment systems. 

The leachate c o l l e c t i o n and treatment systems are 

normally operated 5 days per week, 8 hours per day. The 

f a c i l i t i e s are operated and maintained by three f u l l - t i m e 

NYSDEC employees hired for t h i s specific purpose. Other 

s t a f f i n the Special Projects Section serve as back-up oper 

ators and provide support assistance as required. The on-

s i t e operators and a l l other s t a f f i n the Special Projects 

Section are also f a m i l i a r with f a c i l i t y contingency plans 
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and are on-call on a continuous basis to handle any problems 

which may arise. 

The NYSDEC currently spends over $600,000 per year on 

routine operation and maintenance of the leachate c o l l e c t i o n 

and treatment systems. This sum i s spent i n the following 

major categories: 

o Personnel services 

o Operating costs 

carbon 

carbon disposal 

heat/light/phone 

o Maintenance/Repairs 

o Improvements 

Funding f o r these a c t i v i t i e s i s approved each-year by 

the New York State Legislature. Such approval i s expected 

each year as long as there i s a need to operate and maintain 

these f a c i l i t i e s i n order to protect the health and welfare 

of the people and environment at t h i s s i t e and the surround

ing r e s i d e n t i a l area. 

Description of Routine Operations 

Operation of the f a c i l i t y commences each day when the 

leachate c o l l e c t i o n system pumps are turned on. Leachate i s 

pumped from the ba r r i e r drain to the underground storage 

tanks. Once the l i q u i d l e v e l i n the storage tanks warrants 

processing, the treatment f a c i l i t y i s activated and leachate 

i s pumped from the storage tanks i n t o the treatment plant. 
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During operation, which t y p i c a l l y occurs 2 to 3 days per 

week, the operators continuously monitor tank levels, pump 

outputs, and various pressure and flow readings, as well as 

taking samples of the process for laboratory analysis. 

Leachate processing varies depending upon the volume of 

leachate available for treatment. I t has been observed that 

leachate quantities vary according to p r e c i p i t a t i o n through

out the year. When there i s i n s u f f i c i e n t leachate to 

require operation of the plant, the operators perform main

tenance a c t i v i t i e s on the system (as prescribed i n the oper

ation and maintenance manual) and also assist i n coordination 

of remedial s i t e a c t i v i t i e s . 

The treatment plant has two activated carbon tanks 

(lead tank and polishing tank), which are operated i n 

series. This method of operation permits the lead tank to 

be removed from service when chemical analysis shows that 

the activated carbon i n the lead tank i s spent. When t h i s 

occurs, a fresh load of activated carbon i s received and the 

carbon i n the lead tank i s replaced. The flow i s changed so 

that the lead tank, now with the fresh carbon, becomes the 

polishing carbon tank. 

During plant operation, the q u a l i t y of the e f f l u e n t i s 

monitored through periodic sampling. Samples are taken from 

the activated carbon i n f l u e n t , the midpoint (between the two 

carbon beds), and the e f f l u e n t . Thus, the effectiveness of 

each carbon bed can be assessed continuously. Samples are 

taken af t e r 5,000 gallons of leachate have been processed. . 
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The e f f l u e n t i s discharged d i r e c t l y to the sanitary sewers 

of the City of Niagara Falls under permit (see 

Attachment I I ) . 

The decision to exchange the carbon i n the lead tank i s 

based on the chemical characteristics of the leachate at the 

i n f l u e n t , midpoint, and e f f l u e n t points of the system. 

These data are interpreted r e l a t i v e to the plant's discharge 

permit with the City of Niagara F a l l s , which c a l l s for a 

l i m i t of 50 pounds of soluble organic carbon (SOC) and 

6.25 pounds of t o t a l suspended solids (TSS) per day as a 

quarterly average. The maximum da i l y load i s 75 pounds per 

day SOC and 16 pounds per day TSS. The maximum da i l y con

centration i s 820 ppm SOC and 170 ppm TSS. At a flow rate 

of 30,000 gallons per day, the l a t t e r l i m i t s correspond to a 

concentration of 300 ppm SOC and 64 ppm TSS. When the SOC 

concentration i n a sample taken between the carbon beds 

reaches the l e v e l specified i n the discharge permit, the 

carbon i n the lead tank i s scheduled for replacement. The 

carbon i n the polishing tank continues to remove contami

nants during the time required to receive and transfer a 

fresh load of carbon to the spent tank. 

A data summary for SOC and TSS for 1984 i s presented i n 

Table 1. 
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Table 1 

CARBON EFFLUENT PERMIT PARAMETERS 

Concentrations (ppm) 
Constituent No. Data Points Low High . 2nd Highest Average 

TSS 
SOC 

41 
40 

< 2 
22 

120 
320 

20 
290 

6.8 
145 

Overall, the data show that TSS values are we l l w i t h i n 

the permit l i m i t . There was one value at 120 ppm which 

exceeded the permit, but t h i s averages out over time. This 

single high value i s unexplained. 

The SOC data i l l u s t r a t e permit compliance as w e l l . The 

values of 320 ppm and 290 ppm l i e on either side of the max

imum da i l y SOC concentration of 300 ppm. These data could 

be associated with disturbances i n the f i e l d , such as con

stru c t i o n or sampling a c t i v i t i e s , but the frequency of such 

events i s s u f f i c i e n t l y low not to warrant concern. In gen

e r a l , plant operations are readily able to meet the permit 

conditions to insure the highest performance i n decontamina

t i o n of the leachate. 

Other types of work performed at the f a c i l i t y include 

the construction a c t i v i t i e s required to modify and upgrade 

the f a c i l i t y . As experience i s gained through the operation 

of the f a c i l i t y , modifications are proposed with the objec

t i v e of increasing safety and plant performance. Examples 

include the addition of walkways on the four sludge storage 

tanks; the addition of a hydrogen peroxide system for odor 

control; and the construction of the Administration Building. 
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This work encompasses equipment and s t r u c t u r a l or safety 

modifications which cannot be performed by the treatment 

f a c i l i t y s t a f f . Subsequent to design, such work i s normally 

performed by private contractors. Another example of t h i s 

type of work i s the construction of modifications to the 

v e n t i l a t i o n system at the plant. The end r e s u l t was 

increased safety at the plant. 

Currently under design i s a project to replace the 

pumps i n the south pump chambers. When completed, t h i s 

project w i l l r e s u l t i n increased operator safety and reduced 

maintenance and repairs. 

Performance 

Flow data represent the volume of leachate being pumped 

through the carbon beds when the plant i s i n operation. The 

need to operate the plant d a i l y i s determined by the onsite 

operators and i s based upon the quantity of leachate which 

has accumulated i n the underground storage tanks. 

With plant capacity of 160 gallons per minute, operation 

eight hours per day i s s u f f i c i e n t to process the leachate 

which i s produced throughout the year, including the peak 

volume which occurs during the spring thaw. The average 

flow processed over each operating day i n the past f i v e 

years i s 31,000 gallons; the t o t a l leachate volume treated 

as of January 6, 1987, i,s 27,550,740 gallons. NYSDEC has 

never had to operate a second or t h i r d s h i f t at the plant t o 

accommodate the volume of leachate produced by the l a n d f i l l . 
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I f the need arose to process ah unusually large amount of 

leachate, the treatment.plant i s designed to (and can) oper

ate three s h i f t s per day. 

To f u l f i l l the need to monitor the chemistry of the 

chlorinated hydrocarbons w i t h i n the leachate, samples have 

been collected every operating day from November 1980 

through March 1986. Samples, obtained from the i n f l u e n t , 

midpoint, and e f f l u e n t stations were submitted t o the NYSDOH 

for analysis. A l l samples were analyzed using a gas 

chromatograph-mass spectrometer for positive i d e n t i f i c a t i o n 

of chemical Components. 

The p r i o r i t y pollutants which were i n i t i a l l y monitored 

consisted of 113 components, which are categorized as 

follows: 

P r i o r i t y Pollutant Categories and Components 

Base Neutrals 61 

Acid Extractables 12 

Volat i l e s 27 

Metals 13. 

Total 113 Components 
f 

As a result of compiling t h i s data over 4 years, i t i s 

evident that many of these p r i o r i t y p o l l u t a n t components are 

not present i n the i n f l u e n t samples collected, at the t r e a t 

ment plant. In the case of base neutrals, only 9 of 61 com

ponents have been observed at levels above the detectable 

l i m i t s established by the laboratory. For acid extractables, 
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only 4 of 12 chemicals have been detected and are consis

t e n t l y present. For the v o l a t i l e s category, 12 of 27 chemi

cals are normally observable; i n the case of trace metals, 

none of the 13 components was present consistently enough to 

warrant continuous monitoring. Therefore, analysis for 

trace metals i s done every other quarter. 

Most of these chemicals readily adsorb onto the 

activated carbon and are easily removed from the leachate. 

The surface of the carbon, i t s porous structure, and the 

process of adsorption (binding to a surface) are represented 

i n Figure 9. For the base neutral category, the 9 compo

nents observable i n the i n f l u e n t samples at concentrations 

of several thousand ppb are at or below detectable l i m i t s i n 

the corresponding midpoint and e f f l u e n t analyses. Materials 

such as chlorinated benzenes (including lindane) and a chlo

rinated naphthalene are examples of t h i s category i n which 

binding to activated carbon i s very strong. S i m i l a r l y , for 

the acid extractable category, the four observable compo

nents are represented by phenols and t h e i r chlorinated 

derivatives, e.g., 2,4,5-trichlorophenol (2,4,5-T). The 

average range i n the i n f l u e n t for these materials reaches 

2000 ppb, while the corresponding results i n the e f f l u e n t 

are at the detectable l i m i t of 10 ppb. Such data demon

strate high removal e f f i c i e n c i e s for the higher molecular 

weight components, examples of which are presented i n 

Table 2. 
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FIGURE 9 
CONCEPT OF MOLECULAR SCREENING IN MICROPORES 
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Table 2 

TYPICAL REMOVAL RESULTS FOR BASE NEUTRAL AND ACID EXTRACTABLE COMPONENTS 

Influe n t Effluent 

1,4-Dichloro-
benzene 
(Base neutral) 

Highest Values 
Observed (ppb) 

1983 

2100 

Avg. 1980-83 (113 data points) 

Average Value Highest Values Average Value 
(ppb) Observed (ppb) (ppb) 
1983 1983 1983 

427 10 a b 

347.2 (100 data p o i n t s ) 10 

1983 1983 1983 1983 

2 , 4 , 6 -
T r i c h l o r o -
phenol 
(Acid e x t r a c t a b l e ) 

1700 

Avg. 1980-83 (127 data p o i n t s ) 

440 

842.3 

38 22.5 

(114 data p o i n t s ) 22.5 

b A l l 100 data p o i n t s were below the d e t e c t i o n l i m i t o f 10 ppb. 
c There i s no s i g n i f i c a n c e t o averaging data below the d e t e c t i o n l i m i t . 
/This number i s the average o f f o u r p o i n t s which exceeded the d e t e c t i o n l i m i t . 
Note: 110 o f the 114 data p o i n t s are below d e t e c t i o n l i m i t s . 

As a r e s u l t o f such e f f i c i e n c i e s ev iden t over 3 years 

o f m o n i t o r i n g , the base n e u t r a l and ac id e x t r a c t a b l e c a t 

egor ies are no longer analyzed r o u t i n e l y . Such sampling i s 

now performed q u a r t e r l y so t h a t we can cont inue t o moni to r 

f o r any sub t l e changes i n the composi t ion o f the leachate 

over t i m e . The l a t t e r type o f data a l so serves t o meet the 

requirements o f the discharge pe rmi t which has been au thor 

i zed f o r the t rea tment p l a n t by the C i t y o f Niagara F a l l s . 

I n s i m i l a r f a s h i o n , samples are a l so submit ted q u a r t e r l y f o r 

ana ly s i s o f t o t a l organic phosphorus and t o t a l phenols . 

45 

LOV-003-000610



While 3 years o f data "for the l a t t e r parameters only 

revealed l e v e l s a t the detectable l i m i t s i n the l a b o r a t o r y , 

q u a r t e r l y monitoring w i l l be s u f f i c i e n t t o provide n o t i c e of 

any changes i n the q u a l i t y of the leachate. 

The v o l a t i l e p r i o r i t y p o l l u t a n t chemicals i n the 

i n f l u e n t samples represent the highest concentrations o f a l l 

monitored components. Data f o r the three components repre

senting the highest concentrations i n t h i s c l a s s , i . e . , 

benzene, toluene, and chlorobenzene, are presented i n 

Table 3. 

Table 3 

VOLATILE INFLUENT DATA FOR 19 84 

Compound 

Benzene 

Toluene 

Chlorobenzene 

Upon treatment w i t h a c t i v a t e d carbon, v o l a t i l e s are 

removed from the leachate w i t h more d i f f i c u l t y than from the 

base n e u t r a l and aci d e x t r a c t a b l e categories. Nevertheless, 

benzene, toluene, and chlorobenzene are reduced t o labora

t o r y d e t e c t i o n l i m i t s i n the e f f l u e n t discharge stream 

(Table 4 ) , w e l l w i t h i n the requirements of the discharge 

permit. The treatment p l a n t i s operated i n a conservative 

Highest Values Observed Average Value 
(ppb) (PP b) 

7,000 2,400 

70,000 17,600 

15,000 4,500 
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manner to ensure removal of the greatest amount of contami

nants, thereby producing the highest q u a l i t y discharge. 

Table 4 

VOLATILE EFFLUENT DATA FOR 1984 

Highest Values Observed Average Value 
Compound (ppb) (ppb) 

Benzene 4.2 4 

Toluene 11 11 

Chlorobenzene 8 8 

The chemicals which comprise the v o l a t i l e s category are 

normally used i n industry as solvents. I t should not be 

surprising that these materials possess a lower binding 

capacity with the activated carbon. Chloroform and meth-

ylene chloride are examples of two components which are not 

readily retained by carbon and "break through" i n t o the 

ef f l u e n t easily. Therefore, the data for these two parame

ters are constantly monitored to maintain plant operations 

w i t h i n the permit l i m i t s . The data to date r e f l e c t that 

these two components and the ent i r e class of v o l a t i l e s have 

been controlled e f f e c t i v e l y under the discharge permit for 

the protection of the residents and the environment. 

As discussed previously, materials such as 

tetrachlorodibenzodioxins (TCDD) and base neutrals bind 

t i g h t l y to the activated carbon and do not readily "break 

through" to the e f f l u e n t . While a l l of the p r i o r i t y 
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pollutants have been monitored i n the past, noting that base 

neutrals and acid extractables have since been discontinued, 

over a l l plant performance i s governed by SOC and TSS i n 

accordance with requirements of the City of Niagara F a l l s . 

The l a t t e r two parameters are analyzed by RECRA Environ

mental Laboratories (Amherst, New York), where results.are 

communicated by telephone to the plant operator with a 5-day 

turn-around. This time frame i s reasonable for the labora

tory and i s satisfactory for the maintenance of plant opera

tions . "Break-through" of the higher molecular weight 

chemical components does not occur i n s t a n t l y r e l a t i v e to 

dai l y operations; monitoring of SOC and TSS assures that 

such chlorinated materials do not exceed the permit con

d i t i o n s . As the values for SOC and TSS r i s e , a decision by 

s t a f f i s made to change the primary bed of activated carbon. 

Upon replacement of the primary bed .of carbon, the cycle 

sta r t s anew. 

GROUNDWATER MONITORING PROGRAM 

The NYSDEC has a contract with the E.C. Jordan Co., 

Portland, Maine, to design and implement a long-term.ground

water monitoring program. Currently, a l l the wells neces

sary for t h i s program are i n place. The monitoring program 

i s providing data to evaluate the effects and the e f f e c t i v e 

ness of the leachate c o l l e c t i o n system. The NYSDEC i s using 

a system of approximately 150 wells to monitor the effects 

and the effectiveness of the leachate c o l l e c t i o n system. 
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(This includes the wells for the long-term monitoring pro

gram.) The. Department *s interim monitoring program has 

provided much useful data to assist i n the design of the 

permanent system. 

Monitoring wells are located around the Love Canal s i t e 

at varying distances from the drain. Figure 10 shows a plan 

view of the location of wells previously monitored. The 

wells are also i n s t a l l e d to d i f f e r i n g depths so that data 

specific to a p a r t i c u l a r s o i l or bedrock i n t e r v a l can be 

obtained. A map of the wells currently being monitored w i l l 

be available Spring 1987. 

Generally, measurements of water elevations are made i n 

every w e l l once a month. The NYSDEC has also i n s t a l l e d con

tinuous water elevation recording devices on two wells. 

These devices are moved p e r i o d i c a l l y to c o l l e c t a continuous 

record of water elevation fluctuations at various locations. 

Quarterly reports have been prepared compiling the data 

collected. One quarterly report i s appended to t h i s report 

as Attachment I I I . This document deals with a period of 

time before the cover over the Love Canal s i t e was improved 

and extended. 

Copies of a l l future quarterly reports w i l l be 

available for public inspection w i t h i n approximately 

3 months a f t e r the Close of the quarter. A summary of the 

results of the interim monitoring program i s presented 

below. 
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FIGURE 10 
PLAN VIEW-MONITORING WELLS 

LOVE CANAL GROUNDWATER MONITORING PROGRAM 
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EFFECTS AND EFFECTIVENESS OF THE REMEDIAL PROGRAM 

Groundwater Monitoring 

The NYSDEC has been monitoring groundwater elevations 

and groundwater q u a l i t y at the Love Canal s i t e since 1980. 

A l l data collected by the Department have been and w i l l i n 

the future be provided to the Technical Review Committee. 

Groundwater elevations i n the shallow groundwater 

system are lowered i n the v i c i n i t y of the b a r r i e r drain. 

The amount of and the distance to which t h i s lowering i s 

observed varies (2 to 6 feet) seasonally and with p r e c i p i t a 

t i o n . Prior to 19 84 and the expansion of the cap over the 

Love Canal s i t e , the shallow groundwater system was affected 

by the drain to a distance of approximately 150 feet p a r a l l e l 

to the b a r r i e r drain l i n e . I t i s u n l i k e l y that the dewater-

ing e f f e c t w i l l extend any s i g n i f i c a n t distance beyond the 

edge of the expanded cap ( i f at a l l ) and i t may take a number 

of years for water elevations i n the shallow groundwater 

system beneath the expanded cap to reach equilibrium. 

Groundwater elevations measured i n the shallow 

groundwater system i n the immediate v i c i n i t y of the drain 

indicate groundwater flow i s converging on the drain from 

a l l directions (see Figure 6). 

The b a r r i e r drain acts as a sink for the shallow 

groundwater system and therefore w i l l capture any leachate 

migrating h o r i z o n t a l l y out of the Love Canal wastes i n the 

shallow groundwater system. 
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Chemical contaminants dissolved i n the groundwater may 

be recovered by the b a r r i e r drain from those areas immedi

ately adjacent to the drain. . 

Chemical Concentrations . 

From October 1980 through September of 1984, 

approximately 150 groundwater samples were collected: from 

the 94 wells located w i t h i n the fence surrounding the Love 

Canal s i t e . These samples were chemically analyzed and 

13,040 concentration values were determined. Most of the 

values (93.6 percent) indicate that the concentrations of 

the contaminants, i f present, were below the detection 

l i m i t s of the standard sampling and a n a l y t i c a l procedures 

used. • 

Tables 5 and 6 pre s e n t " l i s t s of a l l the Love Canal 

Indicator Compounds as determined by. the NYSDEC. The l i s t s 

are made up of a l l the organic compounds found i n the i n f l u 

ent to the leachate treatment plan plus pyrene, which showed 

a correlation with respect to distance from the Canal. 

For the compounds l i s t e d i n Table 5, there i s a 

s t a t i s t i c a l l y s i g n i f i c a n t correlation between concentration 

and distance from the sampling location to the Love Canal 

(nonparametric, Spearman corre l a t i o n c o e f f i c i e n t of <-0.25) 

for one section of the west side of the Canal between the 

Love Canal Leachate Treatment Plant and west Frontier 

Avenue. This c o r r e l a t i o n c o e f f i c i e n t was chosen to prevent 

possible good indicators from being excluded. These 
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chemicals may be good indicators of the extent of ground

water contamination a t t r i b u t a b l e to Love Canal. 

Table 5 

COMPOUNDS SHOWING GOOD CORRELATION OF CONCENTRATION 
WITH RESPECT TO DISTANCE 

Compound Name N Corr. C o e f f i c i e n t Alpha 

1,2,4 Trichlorobenzene 114 -0 .53687 0 .0001 
Benzene 114 -0 .50549 . 0 .0001 
Chlorobenzene 114 -0 .53565 0 .0001 
Chloroform 111 -0 .55891 0 .0001 
Toluene 111 -0 .52531 0 .0001 
T r i c h l o r o e t h y l e n e 114 -0 .49761 0 .0001 
1,2-Tran-dichloroethylene 66 -0 .49459 0 .0001 
Alpha BHC 32 -0 .31558 0 .0785 
Delta BHC 31 -0 .39184 0 .0293 
Gamma BHC 32 -0 .45845 0 .0083 
Hexachlorobenzene 113 -0 .31368 0 .0007 
Phenol 98 -0 .32742 0 .0010 
Tetrachloroethylene 105 -0 .37233 0 .0001 
1,1,2,-Trichloroethyane 112 -0 .25620 0 .0064 
1,1,2,2-Tetrachloroethane 113 -0 .35120 0 .0001 
1,2-Dichlorobenzene 113 -0 .38974 0 .0001 
1,3-Dichlorobenzene 113 -0. .25945 0 .0055 
1,4-Dichlorobenzene 113 -0 .35442 0 .0001 
2-Chloronaphthalene 110 -0 .27430 0 .0037 
2,4-Dichlorophenol 102 -0 .26691 0 .0067 
2,4,6-Trichlorophenol 98 -0 .30008 0 .0027 
4-chloro-3-methyl phenol 9 8 -0. .27680 0 .0058 
Hexachlorobutadiene 114 -0 .25846 0 .0055 

For the compounds l i s ted i n Table 6, there was no 

s t a t i s t i c a l l y s i g n i f i c a n t c o r r e l a t i o n between concentration 

and distance from the sampling location to the Love Canal 

(nonparametric, Spearman correlation c o e f f i c i e n t of >-0.25). 

The absence of a s i g n i f i c a n t c o r r e l a t i o n may be due to two 

reasons: (a) the concentration of the compound was gener

a l l y below the detection l i m i t and therefore not quanti f i e d , 

and (b) the detection of the compound was sporadic and the 
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concentration varied randomly with distance from the Canal. 

The compounds presented i n Table 6 would not be good indica

tors of the extent of groundwater contamination a t t r i b u t a b l e 

to Love Canal. 

Table 6 

COMPOUNDS SHOWING POOR CORRELATION OF CONCENTRATION 
WITH RESPECT TO DISTANCE 

Compound Name N : 
Corr. C o e f f i c i e n t Alpha 

Carbon t e t r a c h l o r i d e 112 -0.16163 0.0887 
E t h y l benzene 110 -0.20219 0.0341 
Naphthalene 110 -0.11291 0.2125 
Pyrene 110 -0.11982 0,2125 
2-Chlorophenol 98 -0.15444 0.1289 

At a distance of 100 feet from the b a r r i e r drain, 

86 percent of a l l analyses were below the l i m i t of detection 

of the standard sampling and,analytical procedures used. 

At a distance of 225 feet from the ba r r i e r drain, 

95 percent of a l l analyses were below the l i m i t of detection 

of the standard sampling and ana l y t i c a l procedures used. 

Figure 11 shows a p l o t of percent detects vs. distance from 

the barrier drain. Table 7 l i s t s the substances with posi

t i v e results beyond 225 feet. 

Variations i n chemical concentration with distance from 

the b a r r i e r drain are best observed i n closely spaced wells 

located close to the drain (see Figure B.l i n 

Attachment I I I ) . 
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Table 7 

SUBSTANCES IN RINGS I AND I I WITH POSITIVE RESULTS 
BEYOND 22 5 FEET FROM THE BARRIER DRAIN 

Number of Results 
Substance Above Detection Limits 

4 

BHC alpha 2 
Benzene 1 
BHC beta 1 
Bis (2 Et-Hexyl) Phthalate 4 
Chloroform 2 
Chromium 3 
Copper 
BHC Delta 2 
Di-N-Butylphthalate 1 
Endosulfan Sulfate. 5 

BHC Gamma (lindane) 2 

Methylene Chloride .7 
Phenol 1 
Toluene * 
4,4-DDT 1 5 

The NYSDEC observed no s t a t i s t i c a l l y s i g n i f i c a n t 

correlation between chemical concentrations i n groundwater 

and time elapsed following i n s t a l l a t i o n of the b a r r i e r 

drain. Any correl a t i o n between chemical concentration 

observed i n the groundwater and time elapsed following 

i n s t a l l a t i o n of the b a r r i e r drain can be best observed by 

analyses of samples collected very near the drain. Other

wise, most of the concentration values would be found to be 

below l i m i t s of detection or at concentrations too close to 

the l i m i t s of detection to allow for a measurement of any 

si g n i f i c a n t change. 

CURRENT STATUS 

The storm sewers continue to be a source of 

contamination, transporting contaminants to area waterways. 
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Sanitary sewers also transport contaminated material through 

the sewer system, with overflows and surcharging creating a 

p o t e n t i a l l y hazardous s i t u a t i o n . As a re s u l t of the 

environmental monitoring study published by EPA i n 1980, 

"Environmental Monitoring at Love Canal," a determination 

was made by U.S. Department of Health and Human Services 

(DHHS) that the area surrounding the Canal ( i . e . , the EDA) 

would be no less habitable than other tested i n d u s t r i a l 

areas i n Niagara Falls i f the Canal i t s e l f were constantly 

safeguarded against future leakage and loc a l storm sewers 

and t h e i r drainage t r a c t s were cleaned of exi s t i n g 

contamination. 

In March of 1983, the sewers were severed at the Canal 

to deter future contaminant flow via these pathways. While 

the contamination that currently exists i n the sewers should 

not increase, these pollutants could eventually migrate from 

the sewers and end up i n creek and r i v e r sediments. 

During the f i r s t three weeks of January 1983, an 

intensive f i e l d investigation was performed and nearly 

1,000 samples were collected by Malcolm P i r n i e , Inc. Labo

ratory analysis and contamination assessments were performed 

and as a r e s u l t , engineering alternatives f o r remediation of 

sewers and creeks were developed and evaluated. More recent 

sampling by the NYSDOH was undertaken i n A p r i l 1984 to con

firm the presence of dioxin i n Bergholtz Creek. This study 

revealed dioxin concentrations above 1 ppb i n Bergholtz 

Creek sediments west of 93rd Street. 
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During any remediation at Love Canal, special 

consideration w i l l be given to the remedial a c t i v i t i e s under 

way at the 102nd Street L a n d f i l l , which i s a s i t e adjacent 

to the Canal. The State, EPA, and the responsible companies 

are actively engaged i n a remedial investigation of the 

102nd Street L a n d f i l l under CERCLA (Comprehensive Environ

mental Response; Compensation, and L i a b i l i t y Act of 1980, 

(Federal Superfund Program), P.L. 96-510) which w i l l provide 

the data necessary to design a permanent remedial plan. 

Remediation recommended for the 102nd Street o u t f a l l area 

w i l l factor i n the p o t e n t i a l of contamination by the Love 

Canal l a n d f i l l and w i l l . b e coordinated with.any cleanup 

a c t i v i t i e s to be undertaken at the 102nd Street s i t e . 

ALTERNATIVES EVALUATION. * ' '\ 

The Malcolm Pirnie investigation conducted for the 

NYSDEC was divided i n t o f i v e study areas: 

o North storm and sanitary sewers. 

o Black and Bergholtz Creeks 

o South storm and sanitary sewers 

o 102nd Street o u t f a l l 

o West storm and sanitary sewers 

For each area, samples were taken of aqueous and 

sediment media to determine the levels of contamination. I n 

addition, the bedding materials e n c i r c l i n g the sewers were 
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also sampled. The basis for selecting a remedial alterna

t i v e was the development of a contamination assessment which 

established a ranking of remedial actions that incorporated 

both r e l a t i v e concentration and sampling location. 

Subsequently, remedial alternatives were developed for 

each task area and were evaluated with emphasis placed on 

effectiveness, r e l i a b i l i t y , worker safety, ease of implemen

t a t i o n , environmental impacts, and public acceptance. Fea

sible alternatives were then selected and re-evaluated; the 

cost to arrive at a recommended cost-effective a l t e r n a t i v e 

was included i n t h i s re-evaluation. However, following 

completion of the Malcolm Pirnie study, EPA determined that 

certain requirements of the National Contingency Plan were 

not f u l l y addressed by the study. EPA retained CH2M HILL to 

expand upon the Malcolm Pirnie study and to evaluate addi

t i o n a l remedial alternatives that were i n compliance with 

applicable laws. The results of the CH2M HILL study were 

presented to the public, and EPA and NYSDEC selected a 

series of remedial alternatives based on t h i s input. 

No-action Alternative 

The no-action a l t e r n a t i v e was considered for each study 

area, but was eliminated f o r the following reasons: 

o Prior to the i n i t i a t i o n of the Malcolm Pirnie 

investigat i o n , studies by EPA (Survey of Chemical 

Contamination i n Love Canal Storm Sewers) i d e n t i f i e d 

the sewers leaving the Canal as pathways of con-
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tamination. A previous recommendation by the 

Federal Centers for Disease Control (CDC) supported 

rehabitation i f various remedial actions were i n i t i 

ated, including the cleaning of the storm sewers and 

contaminated sediment i n the receiving waters. 

As part of the i n i t i a l cleanup under CERCLA, the 

storm and sanitary sewers were severed from the 

Canal area, thus deterring contamination from con

tinuing to leave the s i t e . I t i s the in t e n t i o n of 

the State and local authorities to continue to use 

the e xisting sewers i f the area becomes reinhabited. 

With or without r e s i d e n t i a l influence, contaminants 

i n the sewers w i l l continue to migrate due to area 

runoff as wel l as pipe i n f i l t r a t i o n . Storm sewers 

w i l l discharge t h i s hazardous material to area 

waterways, while sanitary sewers w i l l transport the 

material.to downstream points i n i t s system that are 

subject to overflows to the storm sewer system. 

The detailed sampling e f f o r t performed by Malcolm 

Pirnie provided evidence that contamination does 

e x i s t , some at high ppm levels, w i t h i n the sewer 

system. Within the samples taken, benzene and i t s 

derivatives were i d e n t i f i e d at 2,600 ppm, toluene up 

to 280 ppm, and trichlorobenzene at up to 310 ppm. 

Many inorganics such as arsenic and zinc were also 

i d e n t i f i e d at levels over 100 ppm. Metals were 
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found throughout the study area and beyond at high 

concentration levels (ppm). 

o Of major concern, however, i s the presence of dioxin 

(2,3,7,8 TCDD) i n the study area and, because of i t s 

t o x i c i t y , the p o t e n t i a l harm to public health and 

the environment. The toxic effects of TCDD have 

been extensively studied i n animals. These studies 

indicate that on a molecular basis TCDD i s perhaps 

the most poisonous synthetic chemical. Human expo

sure to TCDD has induced chloracne, polyneuropathies, 

l i v e r dysfunction, and enzyme induction. In animals, 

TCDD has been shown to be teratogenic, f e t o t o x i c , 

and carcinogenic. Other chronic effects of TCDD i n 

animals include hepatotoxicity ( l i v e r e f f e c t s ) , 

renal t o x i c i t y , endocrine e f f e c t s , immunologic 

effects (impairment of c e l l u l a r immunity), and 

hematologic e f f e c t s . TCDD has also been shown to 

accumulate and concentrate i n aquatic and terres

t r i a l organisms d i r e c t l y from water uptake as well 

as from food contaminated with dioxin. TCDD i s sus

pected of being a human carcinogen because of 

multipl e - p o s i t i v e animal carcinogenicity studies. 

The EPA sampling e f f o r t (1980) detected dioxin i n a 

number of storm sewer sediment samples at decreasing concen

t r a t i o n s with distance from the Canal. Dioxin levels as 

high as 650 ppb were detected. The 1983 Malcolm Pirnie 
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study also i d e n t i f i e d dioxin i n various creek and sewer sed

iments but at s i g n i f i c a n t l y lower levels. Eleven of the 

more than 1000 samples proved p o s i t i v e , with six exceeding 

1 ppb i n the waterway sediments and fi v e i n the sewers. 

Figure 12 indicates where these quantifiable concentrations 

were i d e n t i f i e d . Four sediment samples were taken by NYSDEC 

i n the v i c i n i t y of the 93rd Street storm sewer o u t f a l l and 

analyzed by NYSDOH for dioxin during A p r i l 1984. Results 

revealed s i g n i f i c a n t levels of dioxin (6.4-10.2 ppb). Sam

pling of Bergholtz Creek sediments by NYSDEC i n the summer 

of 1984 indicated dioxin (11 ppb) as far downstream as 

90th Street. 

The di o x i n . i n the EDA has been found i n sediment 

deposits i n creeks bordering r e s i d e n t i a l areas. The poten

t i a l for exposure has existed and w i l l continue to be pre

sent. These are.areas that are currently inhabited and are 

also considered for rehabitation; increases i n populations 

w i l l subsequently increase the population at r i s k . 

There are several pathways of human exposure to 

contaminated waters and sediments, as summarized below: 

o Ingestion of f i s h . The discharge of TCDD-laden 

sediment from these sewers and streams i s contribut

ing to levels of TCDD i n f i s h i n the Niagara River 

and Lake Ontario that exceed NYSDOH, Canadian, and 

Federal Food and Drug Administration health advi-
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FIGURE 12 
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sories (10 p p t a , 20 ppt, and 25 ppt, respectively). 

Chemical analyses of various species of f i s h i n d i 

cate levels of TCDD up to 417 ppt (near Love Canal) 

and an average le v e l of approximately 34 ppt. EPA 

and New York State have i d e n t i f i e d a l i m i t e d number 

of sources of TCDD along the Niagara River, and Love 

Canal i s one of the most s i g n i f i c a n t sources. TCDD 

• concentrates at high levels i n f i s h tissue from the 

water, sediment, and ingestion of other f i s h through 

what i s known as bioconcentration, bioaccumulation, 

and biomagnification. EPA, states, and other 

researchers have also detected s i g n i f i c a n t levels of 

TCDD i n f i s h near other TCDD s i t e s , p a r t i c u l a r l y 

sites i n the States of Missouri and Michigan. 

To minimize the bioaccumulation of TCDD i n f i s h i n 

the Niagara River, the discharge of TCDD-laden sedi

ments should, to the extent practicable, to be elim

inated from the streams and sewers of Love Canal, 

o Sewer maintenance. I f maintenance i s required on a 

t y p i c a l sewer, standard practice i s to v e n t i l a t e the 

sewers before entry and not to use special equipment 

such as respirators or dermal protection. The no 

action alternative would necessitate the use of 

higher levels of protection for entry i n t o the Love 

Canal EDA sewers i n order to minimize worker 

exposure. 

aParts per t r i l l i o n 
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o Potential inhalation of v o l a t i l e organics. V o l a t i l e 

organics were detected i n some samples i n the sew

ers. Although emissions through manholes or the 

o u t f a l l s w i l l be dispersed to some degree by winds 

and atmospheric turbulence, the p o t e n t i a l f o r the 

public to inhale v o l a t i l e organics from the sewers 

w i l l remain. 

o Surcharging of sediments to surface. Surcharging to 

w i t h i n a few feet of the surface was observed i n the 

storm sewer manholes by Malcolm Pir n i e . Surcharging 

of the sanitary sewers has been reported i n the area 

of 91st, 92nd, 93rd Streets, and Read Avenue during 

periods of high r a i n f a l l , and i n the area of the 

storm sewers to the surface along 93rd Street. 

Chemical concentrations i n material surcharged to 

the surface would become d i l u t e d as mixing with 

water and surface material occurs. The amount of 

sediment deposited would depend on l o c a l conditions. 

Human exposure would depend on the duration of the 

condition (e.g., surface washing by c i t y service and 

r a i n and chemical degradation would decrease concen

t r a t i o n ) , contact time, and the rates of s o i l inges

t i o n , i n t e s t i n a l absorption, dermal absorption, and 

inhalation of entrained s o i l . 

o Potential backflow of sanitary sewer sediments to 

basements. Backflow preventers were not i n s t a l l e d 

i n many of the Love Canal EDA homes. Therefore, the 
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p o t e n t i a l exists that the sanitary sewer sediments 

may be discharged to the homes. I f such discharges 

remain undetected, exposure to contaminated material 

may r e s u l t . 

o E x f i l t r a t i o n to groundwater. The spread of 

contaminants that may have l e f t sewer pipes was 

reduced i n the Love Canal EDA by the absence of a 

drainage (bedding) system to channel the groundwater 

away from the pipes. The shallow groundwater 

increases the po t e n t i a l for release. Certain chemi

cals, such as benzene, are highly soluble and may 

migrate with the groundwater. However, no such 

e x f i l t r a t i o n of contamination was detected during 

the-Malcolm Pirnie study. TCDD would not be 

expected to be transported by t h i s means. 

Transport of creek sediment with'stream flow w i l l tend 

to decrease the concentrations over time, but t h i s p o s s i b i l 

i t y i s reduced by the continued loading from the storm sewer 

o u t f a l l s , although"the amount of TCDD-contaminated sediment 

i n the storm sewers i s l i m i t e d and would i n time be t o t a l l y 

dissipated i n t o the creeks. Potential human exposure from' 

creek contaminants may occur i n two scenarios: 

o Recreational a c t i v i t i e s . Exposure could occur 

during swimming, wading, or other recreational use 

of the creeks. Access i s temporarily l i m i t e d along 

Black and Bergholtz Creeks because of fencing along 

the banks down to the 93rd Street School grounds. 
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While the general e f f e c t of fences i s to reduce 

exposure, they can be breached, and therefore, are 

neither an e f f e c t i v e nor a permanent remedy pursuant 

to CERCLA. Access to Cayuga Creek i s open but the 

sediment here had the lowest concentrations. During 

recreational a c t i v i t i e s , water may be ingested or 

absorbed through the skin. The exposure factors and 

t h e i r uncertainty are much the same as discussed i n 

the section on sewer surcharging. Ingestion of 

dried sediment along the creek banks i s a p o t e n t i a l 

additional exposure route, 

o Potential migration to r e s i d e n t i a l yards. A high 

r a i n f a l l rate or a high stage of the Niagara River 

could produce flooding of the creeks i n t o l o c a l res

i d e n t i a l yards. The q u a l i t a t i v e nature of the human 

exposure p o t e n t i a l i s much the same as discussed 

above for surcharged sewer sediments. 

Correspondence (February 22, 1984) from the NYSDOH 

(Attachment I ) states, " I t i s clear that the presence of 

Love Canal associated chemicals, especially d i o x i n , i n the 

sewers and creeks does pose a d i r e c t threat to children 

playing i n the creeks, persons using yards subject to flood

ing from the creeks, and persons exposed to biota downstream 

subject to exposure to chemicals being washed down to them." 

A very low po t e n t i a l exists for contamination of the 

drinking water supply taken from the Niagara River through 
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creek sediment transport and suspension of the 102nd Street 

o u t f a l l sediment. 

The no-action alterna t i v e was thus eliminated based 

upon the existence of hazardous chemicals (especially 

dioxin) w i t h i n the study area waterways and f i s h popula

t i o n s , and the p o t e n t i a l that exists for continued exposure 

to the l o c a l community. 

Since dioxin i s persistent i n the environment, has been 

shown to bioaccumulate i n the tissues of animals, and has 

low s o l u b i l i t y i n water, the contamination w i l l remain i n 

the environment unless e f f o r t s are undertaken to contain i t . 

This has been recognized i n other cases such as U.S. v. 

Vertac, 489 F.SUPP. 870 (E.D. Arkansas, 1980), and i n con

sent decrees, such as United States v. Hooker Chemicals and 

Plastics Corp., 450 F.SUPP. 1067 (W.D.N.Y., 1982), where 

Occidental Chemical Corporation agreed to clean up TCDD-

laden sediment from a loc a l creek and clean out contaminated 

sediment i n a storm sewer system. This consent decree dem

onstrates that TCDD remedial actions are feasible and have 

been ordered by the courts or agreed to by responsible 

parties. 

Sewer Remedial Evaluation 

Based on the sampling r e s u l t s , contamination exists 

w i t h i n the sewer sediments at levels that warrant cleanup. 

The remedial options that are available for storm and sani

tary sewers are i d e n t i c a l . The sampling e f f o r t indicated 
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that the bedding material surrounding the sewers was quite 

clean and that.no remediation would be necessary for these 

areas. A positive note was that the sewers, except for 

minor defects, were structurally sound. As a result, 

various alternatives were developed. 

o Nb-action—While the no-action alternative for the 

sewer system has been rejected, portions of these 

lines were found to be relatively clean and would 

require minimal or no remediation, 

o Monitoring—One option that exists i s to periodically 

sample the sewers in lieu of a physical remediation 

measure. This may not be cost-effective in light of 

the high cost of analysis and the potential that a 

future cleanup may be required, 

o Abandonment in Place—While this would be a detriment 

to future rehabitation efforts, cutting off or plug

ging the sewer lines and abandoning the system i s a 

viable alternative. However, contaminant migration 

via exfiltration would remain a future threat. The 

structural integrity of lines i s a major factor in 

evaluating the usefulness of the current system, 

o Sewer Cleaning—Numerous methods exist to remove 

accumulated sediment from existing sewer lines. 

Power rodding, hydraulic scouring and flushing, 

bucket dredging, suction cleaning with pumps or 

vacuums, chemical treatment, or combinations of 

these are available. Depending on the remedial 
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option selected, sewer repair v i a grouting or pipe 

r e l i n i n g may be required to deter groundwater i n f i l 

t r a t i o n and/or sewer e x f i l t r a t i o n . Physical inspec

t i o n of the sewers as a diagnostic t o o l should be 

performed i n conjunction with any remediation. 

Defects such as o f f s e t j o i n t s , root i n t r u s i o n , 

broken or collapsed pipe, and leaky connections can 

be i d e n t i f i e d during t h i s inspection. 

6 Removal and Replacement—The actual excavation of 

portions of the sewers to remove contaminated pipe 

and bedding material followed by disposal i s a 

p o s s i b i l i t y . This option i s necessary when the deg

radation of the sewers is. s u f f i c i e n t l y severe to 

preclude current or future service via these 

f a c i l i t i e s . 

The above alternatives were evaluated to arrive at a 

selected a l t e r n a t i v e . Certain assumptions were applied, 

many of which were derived from information accumulated dur 

ing the sampling e f f o r t : 

o The p o t e n t i a l for sewer use to continue i s high, 

o The physical, s t r u c t u r a l condition of the sewers i s 

good ' • j 

o The bedding material i s basically uncontaminated. 

o The degree of contamination found i n the sewers i s 

s i g n i f i c a n t . 
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o The levels of contaminants, though found i n sediment 

(no standard e x i s t s ) , are high enough to present 

r i s k and, therefore, warrant concern, 

o The creeks w i l l continue to be the repository for 

t h i s material i f conditions remain unchecked, 

o Options selected w i l l be consistent with remedial 

e f f o r t s at the 102nd Street L a n d f i l l to the degree 

feasible at t h i s time. 

The following recommendations were drawn from the 

evaluation. 

North - A l l of the storm sewers (see Figure 13) should be 

cleaned u t i l i z i n g a hydraulic flushing technique, since t h i s 

method would provide the most complete cleanup. Of most 

concern are areas downgradient of Love Canal connection 

points located at 97th and 99th Streets. Also cleaned w i l l 

be storm sewer t r i b u t a r y lines that may have been subject to 

surcharging and the 1,400-foot portion of Black Creek which 

i s enclosed i n corrugated metal pipes. A l l sanitary sewers 

(see Figure 14) w i l l be cleaned. 

South - A l l of the storm sewers i n t h i s area (see Figure 15) 

w i l l be hydraulically cleaned. Of greatest significance are 

those l y i n g downgradient of Love Canal.connection points, 

i . e . , 97th and 99th Streets and Wheatfield Avenue as we l l as 

t r i b u t a r i e s to these areas. A l l sanitary sewers (see 

Figure 16) w i l l be cleaned. Television inspection i s recom

mended i n three d i s t i n c t locations to v e r i f y the presence of 

i 
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FIGURE 13 
NORTH STORM SEWERS 
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FIGURE 14 
NORTH SANITARY SEWERS 
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FIGURE 15 
SOUTH STORM SEWERS 
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FIGURE 16 
SOUTH SANITARY SEWERS 
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unknown connections and/or the existence and nature of 

st r u c t u r a l pipe damage,; 

Of special concern i s the relationship of t h i s system 

to the 102nd Street L a n d f i l l . The Malcolm Pirnie report 

recommends cleaning of the storm sewers up to the l a n d f i l l 

property l i n e . The CH2M HILL study recommended a complete 

cleaning of the sewer combined with containment of material 

from the 102nd Street sewer o u t f a l l and that portion of the 

Niagara River adjacent to i t > ; 

West - The storm sewers i n t h i s area (see Figure 17) 

recommended to be hydraulically cleaned are those that have 

been contaminated due to overflow bypassing from the main 

intercepting sewer, which- collects a l l the wastewater flows 

from EDA. This bypassing occurs at L i f t Stations No. 1, 4, 

and 5 and at 93rd Street and Colvin Boulevard. The majority 

of sanitary sewers (see Figure 18) w i l l be cleaned and some 

te l e v i s i o n inspection w i l l also be necessary. I t should be 

noted that a portion of the sewers (several thousand linear 

feet) recommended for cleaning i s located outside the bound

aries of the EDA i n the City of Niagara F a l l s . 

Malcolm Pirnie had recommended that the segment of the 

main interceptor sanitary sewer from L i f t Station No. 6 to 

the intersection of 66th Street and John Avenue be sampled 

for Love Canal related contaminants. CH2M HILL, i n t h e i r 

1985 report, stated that due to the high p r o b a b i l i t y that 

contamination w i l l be found and remediation w i l l be neces

sary, i t appears to be more cost-effective to forego the 
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FIGURE 17 
WEST STORM SEWERS 
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FIGURE 18 
WEST SANITARY SEWERS 
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costs of additional sampling ($34,000) and proceed with the 

cleaning of t h i s sewer segment (approximate cost $67,000). 

However, recent f i e l d investigations by the NYSDEC have 

shown that very l i t t l e , i f any, sediments are present i n 

these downstream sections of sewer, because the flows i n 

these sewers are high enough to prevent sediment from set

t l i n g out. NYSDEC w i l l further investigate these sewers, 

and i f any sediments are found, the sediments w i l l be sam

pled to determine i f they are contaminated. 

These sewers were v i s u a l l y inspected and those which 

contained sediment were sampled i n May/June 1986. The 

ana l y t i c a l results which became available i n October 1986 

indicated the presence of dioxin (up to 622 ppb) and the 

NYSDEC i s currently preparing to clean those sewers which 

showed s i g n i f i c a n t quantities of sediment. I t i s expected 

that t h i s cleaning w i l l take place i n summer 1987. 

Black and Bergholtz Creeks Remediation Evaluation 

The contamination assessment i d e n t i f i e d specific 

portions of Black and Bergholtz Creeks requiring remedial 

action. Cayuga Creek has been recommended for further sam

pl i n g . The remedial alternatives assessed were included 

w i t h i n the following major categories: 

o No action 

o Restrict access 

o S t a b i l i z a t i o n i n - s i t u 
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o Removal and disposal 

o Combinations of the above ' 

One major assumption applied i n t h i s assessment was 

that any contaminated storm sewer or sanitary sewer with 

overflows discharging to the creeks would be cleaned p r i o r 

to implementing any creek remediation. Common to a l l a l t e r 

natives would be the development of a detailed monitoring 

program to assess the effectiveness of any option selected. 

No action.- Beyond periodic sampling no remedial action 

i n the creeks would involve leaving the sediment i n t a c t . 

This option i s unacceptable for reasons explained above. . 

Restrict Access - This a c t i v i t y can be accomplished i n 

numerous ways such as increasing public awareness, posting 

signs and erecting.fences, or a combination of these. The 

effectiveness of t h i s option alone i s considered very low. 

This i s envisioned as a temporary measure. 

In-Situ S t a b i l i z a t i o n - This involves the securing of 

contaminated sediments i n place to minimize or prevent f u r 

ther contaminant migration. Options viable for t h i s sce

nario would be the placement of small stones or f i l t e r 

f abric on the sediment, enclosing the creeks i n pipes or 

culverts, or treatment i n place. 

Removal and Disposal - Two major methods for creek 

sediment removal are available: hydraulic dredging or 

mechanical excavation. Various onsite and o f f s i t e disposal 

options exist which involve new (unproven) technologies. 
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Transport to a secure l a n d f i l l as wel l as interim storage at 

Love Canal are also viable options. 

The detailed evaluation included consideration of the 

following factors: • 

o Rehabitation of the area i s being evaluated and 

cannot be ruled out. 

o There i s presently an apparent stable population i n 

the EDA. 

o Creeks form the border of the EDA; therefore, there 

i s a population that w i l l always e x i s t adjacent to 

the creeks. 

o Dioxin has been found i n some locations i n the 

creeks at levels s i g n i f i c a n t l y higher than one ppb. 

No standards currently e x i s t for chemicals w i t h i n 

sediment and, therefore, the impacts on the human 

population are unknown. However, CDC has previously 

recommended the cleanup of r e s i d e n t i a l areas to 

wi t h i n an average of one ppb TCDD i n s o i l s . Fish 

sampled i n the study areas contain s i g n i f i c a n t 

levels of diox i n , levels that exceed by over three 

times the FDA advisory levels. 

Sampling has indicated that the p o t e n t i a l exists that 

Love Canal-related contaminants might have been discharged 

(or may be discharged i n the future) to Cayuga Creek and 

ultim a t e l y the Niagara River. Based on the above, the con

clusion has been reached that the length of Bergholtz Creek 

from about 150 feet upstream of the confluence of Black 

72 

LOV-003-000646



Creek to the confluence of Cayuga Creek and the stretch of 

Black Creek from the 98th Street culverts to the confluence 

of Bergholtz Creek should be cleaned. I t i s being recom

mended that Bergholtz Creek be cleaned to i t s ; confluence 

with Cayuga Creek, and that a sediment trap be placed there 

to deter the backflow of sediment. I t has been determined 

that Bergholtz Creek i s j u s t one point source of contamina

t i o n , s p e c i f i c a l l y d i o x i n , that may be entering Cayuga 

Creek. Additional sampling of Cayuga Creek w i l l determine a 

strategy for the remediation of t h i s creek. 

Black Creek must be mechanically excavated because of 

engineering constraints associated with hydraulic dredging. 

The decision to go with either hydraulic dredging or mechan

i c a l excavation for remediation of Bergholtz Creek was 

f i n a l i z e d during the design phase. Both options have com

parable c a p i t a l costs. The selection was dependent on tech

n i c a l considerations. I t was.determined that the use of the 

mechanical excavation method was the option of choice due to 

ensuring material removal effectiveness. 

A s i g n i f i c a n t issue associated with the removal of the 

contaminated sediment and debris from Black and Bergholtz 

Creeks i s the disposition of these materials. At t h i s time, 

the alternative that i s proposed i s to store at the Love 

Canal s i t e u n t i l a f a c i l i t y i s available for treatment 

(destruction) of the chemical contaminants. 

Further discussion of the choice of excavation method 

and storage location i s available i n the NYSDEC report 
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"Black and Bergholtz Creeks Remediation—Preliminary Design 

Report," dated December 1986. 

102nd Street O u t f a l l Remedial Evaluation 

Based on the contamination assessment performed by 

Malcolm P i r n i e , an "action zone" map has been prepared that 

i d e n t i f i e s the areas of r e l a t i v e l y high and medium con

tamination levels. Alternatives considered for a l l e v i a t i n g 

the problems associated with contaminated sediments i n t h i s 

zone include: 

1. No action 

2. Temporary i n - s i t u s t a b i l i z a t i o n followed by removal 

and disposal or long-term s t a b i l i z a t i o n 

3. Long-term i n - s i t u s t a b i l i z a t i o n 

4. Immediate removal and storage/disposal 

A premise for the a l t e r n a t i v e evaluation was that the 

i d e n t i f i e d action zone l i e s adjacent to the 102nd Street 

L a n d f i l l s i t e , which i s currently being investigated i n a 

separate CERCLA action. Since the contribution a t t r i b u t e d 

to the 102nd Street L a n d f i l l s i t e and the subsequent perma

nent, long-term remedial actions for that s i t e have not been 

established, the a l t e r n a t i v e selected for the 102nd Street 

o u t f a l l must be f l e x i b l e so that i t can conform with the 

remedial a l t e r n a t i v e selected for the 102nd Street L a n d f i l l . 

Currently, the erection of a containment w a l l or berm 

around the "action zone" i s under consideration. The con

tainment wall or berm would be designed to contain the move-
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ment of much of the contaminated r i v e r sediments found near 

the 102nd Street storm sewer o u t f a l l . Such a containment 

program would be considered an interim solution u n t i l a com

plete remedial program i s developed for the 102nd Street 

l a n d f i l l s . 

I f the rate of progress i n the remedial programs under 

investigation by Occidental Chemical Corporation,and Olin 

Corporation i s sati s f a c t o r y , and i f the remedial program for 

the 102nd Street L a n d f i l l provides for remediation of the 

contaminated sediments i n the Niagara River, t h i s task w i l l 

be deleted from the Love Canal Superfund program. 

Storage/Disposal of Contaminated Materials 

The sediment which i s proposed to be removed from the 

creeks and sewers i s known to contain dioxin. and therefore 

i s subject to stringent disposal procedures. Approximately 

16,000 cubic yards of sediment would be removed from the 

proposed cleaning of Bergholtz and Black Creeks; the sewers 

contain an additional 280 cubic yards.. The volume of sedi

ment would increase to approximately 21,000 cubic yards i f 

the creek banks are determined to require excavation. An 

additional 23,000 cubic yards of construction-related mate

r i a l may need to be stored. Removal to a secure l a n d f i l l 

was considered, but no f a c i l i t i e s were either w i l l i n g or 

able to take the wastes. Incineration was also considered, 

but did not seem to be a viable alter n a t i v e for the immedi

ate future for the following reasons: 
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o No incinerator i s currently permitted to incinerate 

dioxin. , i 

o Those incinerators that are most l i k e l y to be 

permitted to incinerate dioxin i n the near future 

are located 1500 miles from Love Canal, necessitat

ing a lengthy transportation operation that i s pro

h i b i t i v e l y expensive, 

o Concerned cit i z e n s l i v i n g near the incinerators or 

along the haul routes may object to the transporta

t i o n and o f f s i t e incineration of t h i s material, 

o A l l e x i s t i n g portable incinerators are of such small 

capacity that onsite incineration could take years. 

However, these options may become more feasible and may 

prove to be the ultimate method of disposal. 

Because the sediments can be removed more rapidly than 

they can be treated or disposed of, and because a l l t r e a t 

ment or disposal methods require preparation of the sedi

ments (dewatering, s i z i n g , e t c . ) , a l l sediments must be 

stored. An interim secure storage f a c i l i t y meeting a l l 

technical requirements of RCRA appears to be the most prom

i s i n g a l t e r n a t i v e . The wastes would be stored u n t i l one of 

the above means of disposal/destruction becomes available or 

u n t i l another method becomes technically feasible. 

Construction of the storage f a c i l i t y i s scheduled to 

take place during the 1987 construction season with creek 

cleaning to follow and be complete i n 1988. Since the sewer 

cleaning began i n the spring of 1986, a dewatering f a c i l i t y 
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similar to the one used f o r dewatering sediments during the 

f i r s t sewer cleaning operation at Love Canal i s planned. 

The f a c i l i t y would have a double l i n e r , leachate and leak 

detection systems, and would dewater from below. I t would 

allow the sewer sediments to be removed during the cleaning 

operation, placed i n the dewatering.facility, and eventually 

relocated to the interim storage f a c i l i t y upon i t s comple

t i o n i n 1987. 

The type of storage f a c i l i t y , either, earthen berm or 

concrete vault, was considered during the design phase. The 

location of the f a c i l i t y was also determined. Several 

places inside the Love Canal fence l i n e were investigated. 

The p o t e n t i a l locations for a concrete storage f a c i l i t y were 

r e s t r i c t e d . The concrete f a c i l i t y could not be located over 

the capped areas of former residences w i t h i n the fenced por

t i o n of Love Canal because of uncertain settlement problems. 

Also, i t i s not desirable to place a concrete structure on 

the cap covering the Canal proper because of uncertain set

tlement and p o t e n t i a l slippage caused by the high-density 

polyethylene (HDPE) l i n e r i n the cap. An earthen berm 

f a c i l i t y w i l l be located i n the southwestern portion of the 

Love Canal fenced area. 

I t should be noted that space requirements for the two 

types of f a c i l i t i e s (concrete vs. earthen) are very d i f f e r 

ent. The concrete f a c i l i t y would measure approximately. 

100 feet wide, 200 feet long, and 20-25 feet high, i f placed 

on the roadbed within the fenced area of Love Canal proper. 
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An earthen berm f a c i l i t y used for hydraulically dredged sed

iments would measure approximately 260 feet wide by 

1,250 feet long by 12 feet high. I f used for mechanically 

excavated sediments, an earthen berm f a c i l i t y could measure 

270 feet wide by 780 feet long by 19 feet high. 

The major factor influencing selection of the type of 

f a c i l i t y was the subsurface conditions present at the Love 

Canal s i t e . The two options have comparable c a p i t a l costs; 

therefore, selection was based on technical considerations. 

The increased surface area provided by the earthen berm 

f a c i l i t y (vs. the concrete vault design) may be compatible 

with the dewatering and storage of sediment. I f the f a c i l 

i t y i s used to dewater sediments, i t may be a year or more 

before i t could be closed. 

Construction of a Permanent Administration Building 

The e x i s t i n g onsite leachate treatment plant was 

completed i n December 1979. During the 7+ years of plant 

operation, experience had indicated that additional space 

was needed at the plant. Of major concern was the need for 

more space for storage of clean and contaminated equipment, 

materials, and supplies, and the need for additional facil-r 

i t i e s for personnel decontamination procedures. 

Various options were evaluated. Rejected immediately 

were options that located an administration bu i l d i n g o f f s i t e 

u t i l i z i n g e x i s t i n g uninhabited structures, since the chance 

for o f f s i t e contamination would increase and security proce-
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dures would be more complex. Onsite alternatives involving 

the construction of additions to the e x i s t i n g f a c i l i t i e s , 

erection of a new permanent b u i l d i n g , or the placement of 

temporary f a c i l i t i e s ( t r a i l e r s ) were evaluated. 

I t was assumed that these f a c i l i t i e s would be required 

for an indeterminate period of time and that a w e l l con

structed, f a c i l i t y would be more cost-effective than a lesser 

q u a l i t y building that would require more frequent repair 

and/or replacement. Therefore, the option to use temporary 

structures was dropped from consideration. In addition, a 

permanent f a c i l i t y i s consistent i n keeping with the long-

term commitments made by the State of New York to maintain, 

i n d e f i n i t e l y , the i n t e g r i t y of the Love Canal remedial work. 

The new building was constructed apart from the. 

exis t i n g leachate treatment f a c i l i t y . The p o s s i b i l i t y of 

adding space to the existing leachate treatment f a c i l i t y was 

considered but was found not to be an acceptable al t e r n a t i v e 

for the following reasons: 

o There i s no room adjacent to the exi s t i n g f a c i l i t y . 

o By separating the two buildings, the chance of 

contamination of the proposed f a c i l i t i e s would be 

reduced. 

o Soils to the east! of 97th Street are generally found 

to be chemically contaminated. The excavation of 

s o i l s adjacent to the exi s t i n g f a c i l i t y required to 

construct a foundation for an addition would"likely 

have resulted i n the generation of contaminated s o i l 
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requiring special handling and disposal. I t was 

possible to avoid the problem of contaminated s o i l s 

by building on the west side of 97th Street. 

The NYSDEC prepared plans and specifications for the 

permanent structure across from the ex i s t i n g leachate t r e a t 

ment f a c i l i t y (see Figures 19 and 20). Construction com

menced on July 8, 1986 and treatment f a c i l i t y personnel w i l l 

be moved i n by the beginning of February, 1987. 

Consistency With Other Environmental Laws 

This section compares the recommended action with the 

technical requirements established by other environmental 

laws (reference the proposed policy on CERCLA compliance 

with other environmental statutes published i n 

50 FR 5928-32, February 12, 1985). 

The recommended action, i . e . , the cleaning of Love 

Canal sewers and creeks, has been reviewed for consistency 

with the technical requirements of the RCRA. The reme

dia t i o n of the sewers and creeks w i l l r e s u l t i n the c o l 

l e c t i o n of large amounts of contaminated material, 

complicated by the fact that the material contains dioxin. 

Currently, no RCRA permitted disposal f a c i l i t i e s w i l l 

accept the dioxin-contaminated wastes, and at t h i s time, 

there are no commercial incineration f a c i l i t i e s f or dioxin-

contaminated wastes. Therefore, t h i s material w i l l be 

placed i n secure interim storage at the Love Canal s i t e 
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w i t h i n the fenced-in area. The interim storage f a c i l i t y , 

w i l l be consistent with the technical" requirements of RCRA 

for the storage of dioxin-contaminated wastes. 

The f a c i l i t y w i l l be an earthen berm. Design of the 

earthen berm f a c i l i t y would include the following: 

o I n s t a l l a t i o n of a synthetic membrane l i n e r , e.g., 

HDPE, on the bottom of the f a c i l i t y to prevent 

migration of wastes out of the f a c i l i t y . A com

p a t i b i l i t y t e s t using actual creek and sewer sedi

ment leachate would be performed during detailed 

design to determine i f HDPE i s suitable for use as a 

l i n e r for the storage f a c i l i t y , 

o I n s t a l l a t i o n of both leak detection and leachate 

c o l l e c t i o n systems separated by a synthetic membrane 

l i n e r . Sand would be used as the i n i t i a l layer of 

the leachate c o l l e c t i o n system to f a c i l i t a t e sedi

ment dewatering. A p a r t i c l e size d i s t r i b u t i o n anal

ysis of the sediment would be performed as part of 

the detailed design i n order to properly size the 

sand and prevent blinding of the f i l t e r fabric and 

the leachate c o l l e c t i o n system, 

o Placement of a synthetic membrane l i n e r along the 

inside faces of the berms. 

o Placement of drainage fabric along the inside face 

of the berm underneath the synthetic membrane l i n e r 

to f a c i l i t a t e leak detection. 
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o Cap construction similar to the r e c e n t l y - i n s t a l l e d 

synthetic membrane l i n e r system. 

The creek sediments w i l l be placed d i r e c t l y i n t o the 

f a c i l i t y , and the sewer sediments w i l l be dewatered and 

placed i n the f a c i l i t y upon the completion of i t s con

st r u c t i o n . The sewer sediment dewatering f a c i l i t y i t s e l f 

would also be consistent with technical requirements of 

RCRA. The dewatering f a c i l i t y for the sewer sediments i s 

similar to the one o r i g i n a l l y used at the f i r s t sewer clean

ing operation at Love Canal. 

The approximately 2,000 drums containing hazardous 

waste presently at Love Canal w i l l also be temporarily 

stored i n accordance with technical requirements set f o r t h 

i n RCRA. Drums from 93rd Street School and used carbon from 

the leachate treatment plant w i l l also be stored at the Love 

Canal s i t e i n accordance with these requirements. The 

f a c i l i t y to store these drums w i l l be wi t h i n the fenced area 

at the Love Canal and w i l l be roofed. The drums w i l l be 

placed on wooden p a l l e t s and underlain by a concrete pad. 

There w i l l be walkways (two feet minimum) between drums to 

allow easy inspection. Some drums may be moved to the 

larger interim storage f a c i l i t y when i t i s constructed i n 

1987. 

The wastes w i l l be stored u n t i l onsite or o f f s i t e 

RCRA-permitted incineration f a c i l i t i e s are available or 

u n t i l a RCRA-permitted l a n d f i l l f a c i l i t y i s w i l l i n g to 
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accept the waste. I f the wastes are incinerated, the residue 

or ash w i l l be disposed of at a RCRA-permitted f a c i l i t y . o r 

retained onsite u n t i l the ash i s delisted by EPA. 

The remediation of the sewers and creeks w i l l produce 

some temporary adverse environmental impacts. Table 8 pre

sents both short- and long-term impacts associated with the 

remedial alternatives. Work plans w i l l address and incorpo

rate measures to minimize possible effects of remedial 

a c t i v i t i e s . 

Recommended Alternatives 

The underlying goal of the remedial program at Love 

Canal has been>to provide an environment as free of con

tamination as p r a c t i c a l l y possible, w i t h i n cost-effective 

guidelines. Actions that were selected for design and even

t u a l implementation r e f l e c t a c t i v i t i e s necessary to protect 

the public and the environment from the hazardous s i t u a t i o n 

that exists. The sewers.should be cleaned and the contam

inated creek sediments removed as previously described. 

There w i l l be onsite interim storage of the contaminated 

sediment at the Love Canal.site. To assure that t h i s waste . 

w i l l remain secure onsite u n t i l ultimate disposal, the 

interim storage f a c i l i t i e s w i l l be constructed i n accordance 

with the technical requirements of RCRA. 

The construction of a permanent administration building 

w i l l provide adequate and safe working conditions for s i t e 
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Table 8 

IMPACTS ASSOCIATED WITH LOVE CANAL REMEDIAL ALTERNATIVES 

Alternative Steps In Operation 
IMPACTS 

Remedial Action Phase Long-Term 

1. Sewers 

a. No action. None. None. Continued sediment migration to 
creeks and sewage treatment f a c i l i t y . 
Continued potential public exposure 
to contaminants. 

Hydraullcally clean 
and repair. 

1. Run blower and plug sewer 
section. 

Public contact minimized. Potential for small amount of material 
to remain; minimized by TV inspection. 

CO 2. Set up cleaning jet at 
downstream collection 
manhole. 

3. Perform cleaning operation 
(cleaning jet propels i t s e l f 
upstream and is then reeled 
back to collection manhole). 

4. Manually or mechanically 
remove large debris (using 
shovels and buckets). 

5. Use suction equipment (sub
mersible pump and vacuum 
nozzle or vacuum truck) to 
remove sediments. 

Notice to residents of activity 
startup. 

Immediate cleanup I f backup 
reported in house. 

Backflow to cleaned sewer. 
Immediate cleanup i f backup 
segments blocked. 

Sewer demand decreased by 
performing action during 
dry season. 

Volatiles inside house 
minimized by opening 
windows. 

Source: Love Canal Sewers and Creeks, Remedial Alternatives, 
Evaluation and Risk Assessment, EPA 138.2L05.0, Volume I , March 1985 
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Table 8 

Alternative 

IMPACTS ASSOCIATED WITH LOVE CANAL REMEDIAL ALTERNATIVES 
(Continued) 

Steps in Operation 
IMPACTS 

Remedial Action Phase Long-Term 

6. Transport sediment/water to 
treatment/disposal f a c i l i t y . 

7. Remove plugs from cleaned 
sewer section. 

8. Decon blower, jet cleaning 
equipment and truck, and 
tank truck. 

Dust emissions minimal 
because of sediment water 
content. 

Machinery noise during 
daylight work hours. 

Truck t r a f f i c to 
dewatering f a c i l i t y . 

CO 

en 

9. Collect and treat decon wash 
water. 1 

10. TV Inspection of cleaned . 
segment. 

Potential for discharge of 
cleaning water minimized by 
sewer plugs. 

2. 102rid Street Outfall 

a. No action. None. None. Continued sediment migration. 
Continued aquatic l i f e exposure. 
Continued potential public exposure 
to sediments and contaminated fish. 

b. Mitigate backflow* 
to sewer by repair 
to t i d a l gate. 

1. Remove rocks and debris from 
in front of headwall 

One day of activity. Mitigates potential backflow from 
outfall to storm sewer. 

Mobilize backhoe and porta
ble generator to top of 
headwall. 

Small disturbance of outfall 
sediment because any actions 
are at outfall. 

Continued sediment migration In river. 

* 
Work may be deferred pending implementation of 102nd Street Site Remedial Program 
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Table 8 

Alternative 

IMPACTS ASSOCIATED WITH LOVE CANAL REMEDIAL ALTERNATIVES 
(Continued) 

Steps in Operation 

Lower tidal gate into 
position on face of headwall 

IMPACTS 
Remedial Action Phase 

Negligible public exposure. 

Long-Term 

Continued aquatic l i f e exposure. 

Bolt tidal gate flange to 
headwal1. 

Machinery noise at outfall 
during daylight work hours. 

Continued potential public exposure 
to sediments and contaminated fish. 

c. Immediate Stabili
zation* 

1) Construct stone 
berm with tim
ber sheeting. 

Inspect intended berm loca
tion for large debris and 
remove debris as necessary 
( d r i l l several borings 
along alignment). 

Beginning at shore line, 
use front end loader and 
bulldozer to transport 
and place stone. 

L i t t l e or no worker or 
equipment contact with 
sediment, unless when 
driving wall, debris or 
rocks are h i t . Then the 
wall w i l l be pulled out, 
repositioned (or obstacle 
w i l l be moved), and replaced. 
Some worker contact possible 
while repositioning sheeting. 

Berm/sheeting w i l l need to be main
tained to ensure continued 
effectiveness. 

Use barge mounted pile 
driver to place timber 
sheeting (second barge 
may be necessary to 
guide sheeting). 

Sediments disturbed and 
possibly entrained during 
construction. 

2) Construct steel 
pile wall. 

1. Inspect wall location for 
debris, remove debris as 
necessary. 

See 2(c)l, except sediment 
disturbance lessened. 

See 2(c)l. 

* 
Work may be deferred pending implementation of 102nd Street Site Remedial Program 
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Table 8 

Alternative 

IMPACTS ASSOCIATED WITH LOVE CANAL REMEDIAL. ALTERNATIVES. 
(Continued) 

Steps in Operation 
IMPACTS 

Remedial Action Phase Long-Term 

2. Use barge-mounted d r i l l r i g 
to d r i l l borings along wall 
alignment to determine 
depth of river bed and 
identify locations of any 
buried debris. 

3. Use barge-mounted pile 
driver to construct wall 
starting at shoreline (2nd 
barge w i l l need to be used 
to guide sheet piling). 

oo d. Long-term remediation 

1) In-place contain- 1. Construct stone berm or wall 
ment (with 2(c)l (see 2(c) 1 or 2 above). 

or 2), 
2. Dewater, backfill contained 

area and cap i t . 

See 2(c)l. 

Haul trucks with f i l l . 

See 2(c)l. 

None. 

2) 2(c)l or 2 
followed by 
removal using 
land based 
equipment. 

2. 

Construct stone berm or wall 
(see 2(c)l or 2 above). 

Remove rip-rap along shore 
line and build berms or mud 
mats as necessary. 

Potential for splashing 
workers as sediments are 
transferred from clamshell 
to truck. 

Biota w i l l be lost. 

None. 

Biota community expected to reappear. 

Use shore-based drag line or 
clamshell on crawler crane to 
excavate sediments. 

Truck t r a f f i c to dewatering 
f a c i l i t y . 
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Table 8 

Alternative 

IMPACTS ASSOCIATED WITH LOVE CANAL REMEDIAL ALTERNATIVES 
(Continued) 

Steps in Operation 
IMPACTS 

Remedial Action Phase Long-Term 

CO 

co 

Load excavated sediments into 
truck and transport sediments 
to dewatering/disposal 
f a c i l i t y . 

Excavate stone berm placing 
stone in trucks—transport to 
disposal f a c i l i t y . Rebuild 
shore rip-rap to depth of 
excavation. 

Decon dragline/clamshell, 
trucks, and/or other 
equipment. 

3. Black Creek 

a. No action. None. None. Continued sediment migration. Con
tinued potential public exposure. 

b. Mechanically, 
excavate 

3. 

Construct access road along 
creek bank, clear, and grub. 

Construct berms up and down
stream and dewater between 
using pumps. 

Use backhoe to excavate 
sediments and place them in 
a watertight truck. 

Public contact minimized 
o Restricted access 

during activities, 
o Volatile emissions 

negligible because no 
volatiles detected in 
sediment, 

o Dust emissions minimal 
- Wet state of sediment 
- Cleanup of spills on 
banks 

Potential for small fraction of 
contaminated sediment to remain. 

Creek biota community expected to 
renew. 
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Table 8 

oo 

Alternative 

Construct tidal 
gate or sediment 
trap at confluence 
conjunction with 
3.b. above. 

IMPACTS ASSOCIATED WITH LOVE CANAL REMEDIAL ALTERNATIVES. 
(Continued) 

Steps In Operation 

4. Transport sediments to 
dewatering/disposal 
. f a c i l i t i e s . 

5. Remove earth berms and dis
pose of at hazardous waste 
f a c i l i t y . 

6. Decon excavating equipment 
and truck,.etc. 

1. Excavate approximately 
18 inches in Black Creek 
(at confluence with 
Bergholtz Creek) 

2. Mix and pour concrete to 
form tidal gate/sediment 
trap. 

3. Continue with steps 1 
thru 6 above. 

IMPACTS 
Remedial Action Phase 

o Sediment transport w i l l 
be in leakproof trucks 
operating over short 
distance. 

Temporary haul roads. 

Machinery noise during daytime 
work hours. 

Creek biota w i l l be lost. 

Negligible additions to 3.b. 

Long-Term 

Prevents backflow of Bergholtz Creek 
sediments to Black Creek i f two 
creeks not cleaned concurrently or 
are cleaned by different methods. 

4. Bergholtz Creek & Beyond 

a. No action. None. None. Continued sediment migration. 
Continued aquatic l i f e exposure. 
Continued potential public exposure 
to sediment and contaminated fish.. 
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Table 8 

Alternative 

IMPACTS ASSOCIATED WITH LOVE CANAL REMEDIAL ALTERNATIVES 
(Continued) 

Steps In Operation 
IMPACTS 

Remedial Action Phase Long-Term 

b. Mechanically 
excavate. 

.1. Construct temporary berm at 
mouth of Black Creek to use 
as stream crossing. 

2. Follow steps 1-6 under 3.b. 
above, except use frontend 
loader and clamshells. 

See 3.b.l. Numerous trips 
(more than 1,400) by haul 
truck to deposit sediments. 
Would block some streets at 
times. Noise and possible 
dust emissions. 

Potential for small residual fraction 
of contaminated sediment to remain. 

c. Hydraulically 
excavate. 

1. Construct temporary berm at 
mouth of Black Creek to use 
as stream crossing. 

Potential contact reduced 
because of closed transport 
in pipes. 

Creek biota community expected to 

o 

2. Construct berms up and down
stream and dewater between. 

Potential pipeline leaks 
minimized by double walls 

Potential residual contamination; 
banks cannot be remedied using 
hydraulic dredge. 

3. Construct access road, clear, 
and grub. 

Volatile emissions minimal 
because no volatiles detected 
in sediments (91st Street 
and Colvin Boulevard). 

Dewatering f a c i l i t y may be open for 
year(s) to allow sediments to dewater 
and stabilize. 

4. Manually remove large debris; 
reflood. 

Bridges required where pipe 
crosses road. 

5. Use mud cat to dredge 
sediments. 

Machinery noise during work 
hours. 

6. Dewater and inspect; reflood 
and redredge i f necessary. 

7. Remove earth berms and dis
pose of at hazardous waste 
f a c i l i t y . 

Creek biota w i l l be lost. 
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Table 8 

Alternative 

IMPACTS ASSOCIATED WITH LOVE CANAL REMEDIAL ALTERNATIVES 
(Continued) 

Steps In Operation 

8. Transport sediment to dis
posal f a c i l i t y . 

9. Dewater dredge spoils and 
treat f i l t r a t e . 

10. Decon mud cat, truck, 
dewatering pump, piping, etc. 

IMPACTS 
Remedial Action Phase 

Pipelines (two; each is one 
mile long) must be in place 
throughout; pumps w i l l run 
continually. Haul trucks w i l l 
carry debris through streets. 

Long-Term 

6. Sediment Dewatering 

a. Mechanically 
dewater. 

Transport sediment in water
tight truck or pipe sediment 
to dewatering f a c i l i t y . 

Sediment compression may emit 
volatiles. Minimal dust 
emission because sediment 
s t i l l wet and is dropped into 
covered container. 

Action is an Intermediate stage of 
remedial action. Sediments are 
removed to Interim Storage (See #7). 
No long term impacts from action. 

2. Feed sediment onto vacuum 
f i l t e r and air press. 

3. Remove f i l t e r cake and trans
port to disposal f a c i l i t y . 

b. Use interim 
storage. 

4. Transport and treat f i l t r a t e , 
at LCTF, release to sewer 
system and NFWTP. 

1. Construct temporary system 
for sewer sediment 
dewatering. 

Splashing from hydraullcally 
dredged sediments. Emissions 
possible. 

Hydraulically dredged sediments may 
not solidify for over a year; cannot 
cap f a c i l i t y u n t i l then. 
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Table 8 

IMPACTS ASSOCIATED WITH LOVE CANAL REMEDIAL ALTERNATIVES 
(Continued) 

Alternative Steps in Operation 
IMPACTS 

Remedial Action Phase Long-Term 

Construct interim storage 
f a c i l i t y (48,000 cubic yards 
capacity for hydraulic dredge 
water recirculation) with 
major design modifications 
for hydraulic dredged 
sediments. 

VO 

Pipe water/sediments by pipe
line (3,000,000 gallons) or 
haul sediments to f a c i l i t y 
(1,400 truck t r i p s ) . 

Collect liquid drained into 
underdraln/leachate collection 
system or taken off top. 
Recycle to creek in hydraulic 
dredging. Treat and dispose 
of water eventually. 

Continual feed (3,000,000 gallons) to 
Love Canal leachate treatment f a c i l i t y 
from hydraulically dredged sediments. 

Temporary feed (600,000 gallons) to 
Love Canal leachate treatment f a c i l i t y 
from mechanically excavated sediments; 
cap f a c i l i t y immediately. 

7. Interim Storage 

Choose disposal/treatment 
option from 8. 

Construct an 
earthen bermed 
f a c i l i t y . 

1. Excavate soils and construct 
berms. I f f a c i l i t y is to be 
within the cap, cut hole in 
existing HDPE liner. 

Placement of material in the 
f a c i l i t y could result In the 
release of contaminated 
materials that must be;con
tained. Machinery would be 

Aesthetics; i f hydraulic dredging used, 
f a c i l i t y may riot be capped for over a 
year. Operation/maintenance needed for 
as long as 30 years. Can be capped 
immediately i f mechanically excavated 
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Table 8 

IMPACTS ASSOCIATED WITH LOVE CANAL REMEDIAL ALTERNATIVES 
(Continued) 

IMPACTS 

Alternative Steps in Operation 

2. Fine grade base and install 
bottom liner. I f f a c i l i t y 
is in cap, weld bottom 
liner to existing liner. 

3. Compact clay layer and 
Install leak detection 
system. Compact additional 
clay. 

Remedial Action Phase 

involved, causing noise and 
dust. Haul trucks would 
bring material into area. 
Essentially same impacts as 
activities associated with 
capping Love Canal. 

Long-Term 

sediments disposed of. 

4. Fine grade and install 
second synthetic liner. 

5. Place granular material and 
piping for leachate collec
tion system. 

Deposit sediments and decon 
a l l contacted equipment. 

Construct cover including 
installation of a synthetic 
liner. (May be some delay 
in covering i f f a c i l i t y is 
used for dewatering). 

.8. Topsoll and seed cover. 
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Table 8 

IMPACTS ASSOCIATED WITH LOVE CANAL REMEDIAL ALTERNATIVES 
(Continued) 

Alternative 
IMPACTS 

Steps In Operation Remedial Action Phase Long-Term 

Construct a con
crete structure 
(Times Beach 
vault) 

Excavate soils and inst a l l 
synthetic membrane. 

See 7.a. See 7.a. 
Aesthetic impact different than 7.a. 
since vault would be t a l l e r , but 
only one-fifth as long. Vault can 
be capped sooner than 7.a. 

Place drainage gravel and 
geotextile layers. 

vo 
4* 4. 

Pour 8" reinforced concrete 
and coat with polymeric 
asphalt. 

Place drainage gravel and 
geotextiles to act as leach
ate collection system. 

8. Offsite Disposal 

5. Similarly construct con
crete sidewalls. 

6. Follow steps 6-8 in 7.a., 
except no delay in covering. 

Open storage f a c i l i t y , 
remove sediment. 

Opening of storage f a c i l i t y 
and removal of sediments 
could generate dust, release 
volatiles. Will take several 
openings to remove material. 

Facility must be maintained or 
demolished once empty. 

LOV-003-000670



Table 8 

Alternative 

IMPACTS ASSOCIATED WITH LOVE CANAL REMEDIAL ALTERNATIVES 
(Continued) 

Steps In Operation 
IMPACTS 

Remedial Action Phase 

Many trucks required to make 
1,500 mile t r i p ; possible 
accidents/Incidents. Treat
ment/disposal should have no 
more than "normal" impacts at 
disposal sites. 

Long-Term 

vo 
Ln 

Incineration 

a. Construct 
f a c i l i t y onsite. 

2. Load sediment on truck. 

3. Transport to site & unload. 

4. Treat or dispose. 

5. Decon a l l equipment. 

1. Construct incinerator. 

2. Open storage f a c i l i t y . 

3. Transport dewatered 
sediment to incinerator. 

4. Incinerate sediment. 

5. Transport ash to secure 
la n d f i l l for disposal. 

I f operated within the regula
tions, emissions and incinera
tor operations should not pose 
a risk threat to workers or 
residents. Materials must be 
prepared (ground up, dried). 
Handling and transport of 
sediment w i l l release dust, 
volatiles, and w i l l generate 
noise. Incinerator w i l l gen
erate noise, ash, and steam. 
Must have building to house i t . 

Several years to build; at least one 
year of operation necessary; storage 
f a c i l i t y would essentially remain open 
entire period. Landfilling of resid
ual may necessitate construction of 
new f a c i l i t y at Love Canal, or trans
port to offsite f a c i l i t y (see 8). 
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Table 8 

IMPACTS ASSOCIATED WITH LOVE CANAL REMEDIAL ALTERNATIVES 
(Continued) 

Alternative Steps ln Operation 
IMPACTS 

Remedial Action Phase Long-Term 

6. Decon equipment. Transport of ash could result 
ln s p i l l s . May require addi
tional area to accommodate a l l 
of equipment. Cooling water 
must be treated. 

Use mobile 
Incinerator 

Same as 9.a., except step 6 
would involve demobilization 
of incinerator equipment. 

See 9.a. Same as 9.a., except Incinerator would 
be onsite from 1 to 29 years and 
mobilization would be much shorter. 

vo WDR233/036 
CTi 
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employees and w i l l be consistent with the State's long-term 

commitment at the Canal. 

Cost - Table 9 shows the costs associated with the 

feasible alternatives for remedial action as estimated by 

CH2M HILL. These costs are order of magnitude estimates, 

i . e . , are expected to be accurate w i t h i n a range of +50 and 

-30 percent. 

The NYSDEC w i l l continue as lead remedial agency on the 

project. Therefore, costs for NYSDECs administration and 

management a c t i v i t i e s have also been estimated. Under 

CERCLA, the s i t e has been c l a s s i f i e d as a 90 percent Federal 

and 10 percent State cost-sharing s i t e . 

Tentative Schedule 

Major events on the planned schedule are l i s t e d below: 

Commence construction of the sewer sediment 

dewatering f a c i l i t y F a l l 85 

Commence sewer cleaning work Spring 86 

Commence sampling of Cayuga Creek and the 
banks of Bergholtz and Black Creeks Spring 86 

Commence construction of interim 
storage f a c i l i t y Spring 87 

* 

Clean creeks Summer 88 

93rd Street School investigations Spring 86 

Commence construction of Administration 
Building Spring 86 

Commence construction of drum storage 
f a c i l i t y F a l l 85 

97 

LOV-003-000673



Table 9 

SUMMARY OF ESTIMATED COSTS FOR FEASIBLE ALTERNATIVES 

Alternative 
Total Present 

Worth ($) 

Sewer Remediation and Repair 

1. No Action 
2. Cleaning 

3. Abandon in-place and replace with new l i n e 

102nd Street Outfall Remediation* 

1. Immediate Stabilization 

- No Action 

- F i l t e r Fabric and Stone 

- Berm with Timber Sheeting 

- Steel Pile Wall 

2. Long Term Remediation 

- No Action Subsequent to Berm or Wall 

- In-Place Containment 

- Removal Using Shore Based Equipment 

Creek Remediation 

1,348,000 
7,080,000 

207,000 

509,000 

636,000 

598,000 

350,000 

1. No Action 

2. Hydraulic Dredging of Bergholtz Creek 

- 1983 EID Limits Only 

- 1983 EID Limits Plus 1st Incremental Reach 

- Above Plus 2nd Incremental Reach (PROBABLE AREA) 

3. Mechanical Excavation—Land-Based Clamshell 
- 1983 EID Limits • 

- 1983 EID Limits Plus 1st Incremental Reach 

4. Mechanical Excavation—Tracked Front End 
Loader (and Clamshell as Needed) 

- 1983 EID Limits 

- 1983 EID Limits Plus 1st Incremental Reach 

- Above, Plus 2nd Incremental Reach (PROBABLE AREA) 

- Black Creek Only (PROBABLE AREA) 

5. Additional Sampling Bergholtz and Cayuga Creeks and Banks 

6. Fence Downstream Section of Bergholtz and Cayuga Creeks 

700,000 
798,000 

1,026,000 

165,000 
225,000 

184,000 

248,000 

1,178,000 

120,000 

169,000 

161,000 

Source: Love Canal Sewer and Creek, Remedial Alternatives, Evaluation and Risk Assessment 

EPA 138.2105.0, Volume I , March 1985. 

*Work may be deferred pending implementation of 102nd Street s i t e Remedial Program. 
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Table 9 

SUMMARY OF ESTIMATED COSTS FOR FEASIBLE ALTERNATIVES 
(continued) 

Alternative 

Total Present 
Worth ($) 

Onsite Storage . 

Above-Cap, Earthen Berm 
- Mechanical Excavation/5,000 cy 
- Hydraulic Dredging/5,000 cy • 
- Hydraulic Dredging/21,000 cy (Probable Volume) 
- Hydraulic Dredging/135,000 cy 

803,000 
829,000 

1,131,000 
4,924,000 

2. Concrete Vault 
- Minimum Volume/5,000 cy 
- Probable Volume/21,000 cy 

; - Maximum Volume/135,000 cy 

Transport of Sediment, Dewatering and Leachate Water Treatment 

1. Sewer Sediments Dewatering/Love Canal Leachate 

Treatment Plant 
- Mechanical Dewatering 
- Clarification/Filtration/Mechanical Dewaterlng-
- Temporary Steel Walls/Passive Dewatering 

509,000 
1,135,350 
7,298,000 

391,000 
683,000 
280,000 

Transport and Dewatering of Mechanically Excavated 
or Hydraulically Dredged Creek Sediments Costs Are 
Contained in Creek Remediation and Interim Storage 
Costs 12,900,000-18,060,000 

Offsite Incineration 

1. Rollins/5,000 cy 
2. Rollins/21,000 cy 
3. Rollins/135,000 cy 

. 7,900,000-9,400,000 
18,000,000-31,500,000 

206,900,000-247,400,000 

Onsite Incineration 

1. EPA Mobile Incinerator/5,000 cy 
2. EPA Mobile Incinerator/21,000 cy 
3. EPA Mobile Incinerator/135,000 cy 
4. Ruber AER/5,000 cy 
5. Huber AER/21,000 cy 
6. Huber AER/135,000 cy 
7. ENSC0 Mobile Incinerator/5,000 cy 
8. ENSC0 Mobile Incinerator/21,000 cy 
9. ENSC0 Mobile Incinerator/135,000 cy 

4,800,000-7,100,000 
15,600,000-42,000,000 
86,800,000-147,500,000 

6,700,000-8; 100,000 
12,900,000-18,060,000 

111,200,000-148,300,000 
5,400,000 
16,800,000 
91,300,000 

1 I n 1984 dollars. 
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Additional Phase I I I Remedial A c t i v i t i e s Planned for the 

Love Canal Site 

As previously discussed, additional remedial work 

(Phase I I I ) i s planned for the Love Canal area. This sec

t i o n provides a b r i e f description of each of the planned 

a c t i v i t i e s , a rough estimate of the cost, and a b r i e f d i s 

cussion of the factors which may a f f e c t the timely i n i t i a 

t i o n and completion of the work. 

Plans and specifications for a l l future work w i l l be 

pu b l i c l y presented and available for public inspection. 

Consideration w i l l be given to a l l comments received i n the 

f i n a l i z a t i o n of plans. 

Phase I I I tasks are as follows: 

1. Perimeter survey/implementation of the long-term 
monitoring program 

2. Sewer cleaning 

3. Construction of Administration Building 

4. Removal of contaminated sediments from Black and 
Bergholtz Creeks 

5. Use of plasma arc technology 

Perimeter Survey/Implementation of the Long-Term Monitoring 

Program 

The NYSDEC i n i t i a t e d a perimeter survey and began 

implementation of the permanent long-term monitoring system 

for the Love Canal s i t e i n the f a l l of 1985 under contract 

with the E.C. Jordan Co. of Portland, Maine. This program 

consists of the following elements of work. 
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1. A number of shallow groundwater monitoring wells 

have been i n s t a l l e d at locations surrounding and near the 

perimeter of the Love Canal s i t e (the green chain l i n k 

fence). S o i l samples were collected and analyzed during the 

boring p r i o r to t h e . i n s t a l l a t i o n of these wells, both at the 

surface and at the f i l l / l a k e clay interface to determine i f 

the near-surface groundwater system had been s i g n i f i c a n t l y 

contaminated by past migration from the Love Canal s i t e . 

Where any s i g n i f i c a n t contamination a t t r i b u t a b l e to Love 

Canal had been found i n any of the borings, the boring was 

ba c k f i l l e d with grout. Additional borings were then located 

at a greater distance from the Love Canal u n t i l an areal 

extent of s i g n i f i c a n t contamination was established. I t was 

the borings at the greatest distance from the Love Canal 

that had wells constructed i n them for l a t e r groundwater 

sampling, creating a series of wells defining the perimeter 

of the s i t e . 

I t i s the int e n t of the NYSDEC to use the information 

collected pursuant to the perimeter survey to determine the 

extent of s i g n i f i c a n t contaminant, migration away from the 

Love Canal s i t e via the shallow groundwater system and sur

face runoff. These wells were p e r i o d i c a l l y sampled to 

confirm that contaminants are not migrating further from the 

s i t e v i a the shallow groundwater system. I t i s the NYSDEC's 

inte n t that t h i s program provide information s u f f i c i e n t to 

define the l i m i t s of an area where certain uses of the land 

should be r e s t r i c t e d . Such r e s t r i c t i o n s might include bans 
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on or l i m i t a t i o n s on depths of excavation's, bans or 

r e s t r i c t i o n s on use of the area f o r r e s i d e n t i a l purposes, 

etc. 

2. A number of wells have been i n s t a l l e d d i r e c t l y i n t o 

the Love Canal s i t e i n order to monitor l i q u i d elevations 

w i t h i n the waste. The purpose of these wells i s to better 

monitor the effectiveness of the leachate c o l l e c t i o n system 

to remove mobile l i q u i d s from the i n t e r i o r of the l a n d f i l l . 

A number of wells were also i n s t a l l e d near the Love Canal 

s i t e and completed at depths w i t h i n the bedrock underlying 

the s i t e to better evaluate i f or what p o t e n t i a l exists for 

contamination of the bedrock groundwater system. The i n f o r 

mation obtained from these monitoring wells w i l l also pro

vide ins i g h t i n t o the need for and the f e a s i b i l i t y of 

additional e f f o r t s to dewater the actual l a n d f i l l . 

3. At a number of locations, a series of closely 

spaced wells have been i n s t a l l e d at several d i f f e r e n t depths 

w i t h i n the overburden. These wells are r e l a t i v e l y close to 

the b a r r i e r drain. Water elevations taken i n these wells 

w i l l better define the control the leachate c o l l e c t i o n sys

tem exerts on the shallow groundwater system. 

The estimated cost of t h i s work i s approximately 

$2 m i l l i o n . A l l f i e l d work associated with the perimeter 

survey and the implementation of a long term monitoring pro-

grain i s complete as of November 29, 1986. A f i n a l report i s 

expected i n A p r i l of 1987 from E.C. Jordan with t h e i r f i n d -
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ings and recommendations for further remedial e f f o r t s at the 

Love Canal s i t e . 

Sewer Cleaning , 

The NYSDEC procured a contractor, Sevenson Containment 

Corporation, to clean the storm and sanitary sewers which 

drained from the Love Canal s i t e or might have been contam

inated by drainage from the ,Love Canal s i t e . This work was 

begun i n the f a l l of 1985. This task consisted of the 

following elements of work: 

1. Contaminated sediments were removed from the storm 

and sanitary sewers by hydraulically cleaning the 

sewers. I f necessary, large accumulations of sedi

ment and debris were removed mechanically and then 

the sewers were hydraulically cleaned. 

2. The sewers were inspected by remote t e l e v i s i o n 

cameras to ensure that contaminated sediments were 

removed. 

3. Sediment and debris removed from the sewers were 

dewatered and w i l l be temporarily stored at the Love 

Canal s i t e u n t i l the f i n a l method of disposal i s 

determined. 

The cost of this' work was; approximately $2.8 m i l l i o n . 
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Construction of Administration Building 

The construction of a new Administration Building has 

been completed to supplement f a c i l i t i e s provided by the Love 

Canal Leachate Treatment Plant. Designed and inspected by 

the NYSDEC, the new building i s approximately 40 feet by 

70 feet inside and i s located on the west side of 

97th Street d i r e c t l y west of the Leachate Treatment Plant. 

The new building provides the following necessary 

f a c i l i t i e s : 

1. Additional o f f i c e and storage space 

2. Improved personal hygiene f a c i l i t i e s for added 

worker comfort and safety 

3. A small laboratory to perform some chemical analyses 

needed to monitor plant operations 

The estimated cost for construction of the new 

Administration Building i s approximately $590,000. 

Construction of the new Administration Building 

commenced on July 8, 1986 and treatment plant personnel w i l l 

be moved i n by the beginning of February, 1987. 

Removal of Contaminated Sediments from Black and Bergholtz 

Creeks 

I t i s planned that contaminated sediments w i l l be 

removed from Black and Bergholtz Creeks. This work i s 

currently planned for commencement i n spring 1987. Removal 

of the contaminated sediments from Black and Bergholtz 

Creeks involves the following major elements of work: 
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1. In t e r p r e t a t i o n of the a n a l y t i c a l results of 

additional samples to better define the areal extent 

of the contaminated sediments 

2. Removal of the contaminated sediments from the 

... creeks by. mechanical dredging techniques 

3. Dewatering of the contaminated sediments and proper 

preparation for disposal 

The actual cost of t h i s work i s unknown at t h i s time. 

The cost estimates contained i n the RI/FS report are depen

dent upon the amount and extent of contamination i n and 

adjacent to the creeks and the means of disposal selected. 

The factors which a f f e c t the scheduling of t h i s work are: 

1. Application by the NYSDEC for Federal funding 

pursuant to CERCLA for the remedial action 

2. Development of f i n a l plans and specifications for 

the work, including an acceptable health/safety con

tingency plan 

3. Procurement of contractual services necessary to 

carry out the work 

4. Approval of a s i t e for the storage of spoils 

Use of Plasma Arc Technology 

The NYSDEC entered i n t o a contract with Pyrolysis 

Systems, Inc. (PSI) of Welland, Ontario, requiring PSI to 

design, construct, t e s t , and demonstrate the f u l l - s c a l e 

operation of plasma arc technology for the destruction of 

l i q u i d hazardous waste sludges at the Love Canal s i t e . 

105 

LOV-003-000681



Plasma arc technology involves passing compressed a i r 

through an electric arc, thus creating a high-temperature 

plasma or ionized gas stream. This plasma reaches tempera

tures in excess of 5,000°C. The liquid hazardous waste 

sludge i s injected into this high-temperature plasma and the 

chemical constituents of the waste are subsequently reduced 

to the atomic State. The particulate carbon and acid gas 

resulting from the destruction of the wastes are removed in 

a conventional scrubber. The principal components of the 

scrubbed gas are hydrogen and carbon monoxide which are 

subsequently flared in a stack. 

The plasma arc unit w i l l be used at Love Canal for the 

purpose of destroying the chemical sludge which i s separated 

from the leachate and currently stored onsite. The current 

capacity of the plasma arc unit w i l l easily destroy the 

existing inventory of sludge. 

A major portion of the effort in the plasma arc project 

involves obtaining the necessary permits. To ensure that 

the health and safety of the surrounding community i s pro

tected, permits must be obtained from both the U.S. EPA and 

the NYSDEC before operation can commence at the Love Canal 

si t e . These permits require an extensive health and safety 

plan and an integral fail-safe system as well as a t r i a l 

burn plan to demonstrate that any by-products of the waste 

destruction do not themselves pose a hazard. In addition, 

the project must also satisfy the requirements of the State 
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Environmental Quality Review Act (SEQR) and an environmental 

impact statement must be prepared. " . •.. 

The estimated cost of developing t h i s technology to the 

point where i t i s permitted and ready to be used at the Love 

Canal s i t e i s over $2 m i l l i o n . The factors which w i l l . 

a f f e c t the conduct of t h i s work are: 

1. Obtaining the necessary funding to complete the 

project 

2. Development of acceptable contractual arrangements 

to complete the work 

3. Satisfactory completion of a l l t e s t i n g to 

demonstrate that the plasma arc technology works 

properly 

4. Preparation and approvals of various permit 

applications including conduct of public hearings 

5. Preparation and approval of an environmental impact 

statement 

CITIZEN PARTICIPATION AT LOVE CANAL 

In the interest of finding and carrying out the best 

soc i a l , p o l i t i c a l , economic, and environmental solution to 

the Love Canal s i t u a t i o n , the NYSDEC i s committed to a com

prehensive c i t i z e n p a r t i c i p a t i o n program. Citizen p a r t i c i 

pation at Love Canal i s a dynamic, evolving program. The 

technical s i t u a t i o n as well as the so c i a l , p o l i t i c a l , and 

psychological s i t u a t i o n have changed since the NYSDEC's 

f i r s t involvement and they w i l l continue to change as the 
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remedial program continues. The NYSDEC i s constantly 

reviewing and evaluating a l l of the varying factors related 

to the Love Canal program and involving the public as 

appropriate. 

The o v e r a l l design of the Love Canal Citizen 

P a r t i c i p a t i o n program i s intended to develop an informed 

public and provide opportunity for the public to be an 

active p a r t i c i p a n t i n the decision-making process. A sit u a 

t i o n as complex as Love Canal affects a wide range of people 

(homeowners, State , Federal, and loc a l government represen

t a t i v e s , environmental groups, previous residents, e t c . ) , 

and the development of ah implementable solution requires 

the input and the e f f e c t i v e acceptance of a l l these parties. 

The cornerstone of the NYSDECs c i t i z e n p a r t i c i p a t i o n 

program at Love Canal i s an onsite public information 

o f f i c e . The o f f i c e , located w i t h i n the Love Canal Emergency 

Declaration Area (EDA) at 9820 Colvin Boulevard, i s open to 

the public 9:00 a.m. to 5:00 p.m., f i v e days a week. In 

addition, i t i s frequently open additional hours and days to 

accommodate the schedules and special interests of people 

interested i n taking advantage of the o f f i c e ' s services. 

The o f f i c e ' s f u l l - t i m e s t a f f includes a professional 

c i t i z e n p a r t i c i p a t i o n s p e c i a l i s t and a stenographer. Both 

are very knowledgeable about the Love Canal s i t u a t i o n and 

provide assistance i n finding specific information or 

int e r p r e t i n g d i f f i c u l t - t o - u n d e r s t a n d documents or program 

aspects. One of the major goals of the c i t i z e n p a r t i c i p a -
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t i o n program i s the promotion of e f f e c t i v e communication 

between a l l of the involved and affected i n t e r e s t s . The 

o f f i c e and i t s s t a f f work toward accomplishing t h i s by 

f a c i l i t a t i n g the transfer of information hot only from the 

public to the government but from the government to the 

public and between a l l the various groups and interests as 

we l l . The o f f i c e serves as a document depository for Love 

Canal reports, information, and correspondence, and the 

numerous "publics" are encouraged to review, discuss, and 

comment on them. 

While the public information o f f i c e i s the focal point 

of the c i t i z e n p a r t i c i p a t i o n program, i t does not constitute 

the NYSDEC's whole e f f o r t . NYSDEC uses a variety of methods 

and techniques to f i t the need of the affected interests and 

accomplish the program's goal of developing an informed 

public that i s an e f f e c t i v e and valuable component of the 

Love Canal decision-making process. These methods include: 

1. Publication of a newsletter . 

2. Meetings between individuals and government 

o f f i c i a l s 

3. Small group discussion sessions 

4. Public information meetings ; 

5. Telephone communication 

6. Drop-in v i s i t s to the Public Information Office 

7. "At-home" v i s i t s and discussions 

8. Mailings of pertinent documents, meeting 

n o t i f i c a t i o n s , etc. , 
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9. Briefings with local government o f f i c i a l s , the 

press, and special i n t e r e s t groups 

10. Development and d i s t r i b u t i o n of responsiveness 

summaries, fac t sheets, information documents, and 

executive summaries 

11. Maintenance of a t o l l - f r e e "800" telephone 

12. Discussion opportunity sessions 

13. News releases 

14. Responses to l e t t e r s 

Detailed descriptions of these techniques follow. 

Newsletter 

The newsletter (Love Canal Update) i s published 

p e r i o d i c a l l y to inform the interested "publics" of planned 

and ongoing remedial Work a c t i v i t i e s and projects at the 

Love Canal. Program problems are presented and alternatives 

reviewed. L i s t s of available documents and meeting notices 

are included i n each newsletter. Each issue also includes 

telephone numbers and addresses for information on Love 

Canal and other hazardous waste s i t e s . 

The purpose of the newsletter i s to promote and develop 

public understanding of the issues involved, t o present 

information on the progress and results of the remedial 

actions, and to encourage involvement i n the decision-making 

process. 
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Meetings Between Individuals and Government O f f i c i a l s 

Government o f f i c i a l s meet with individuals on a 

one-on-one basis to provide an opportunity for individuals 

to discuss t h e i r specific concerns. This allows for a 

detailed discussion that leads to a more complete under

standing. I t also allows the discussion t o focus on very 

personal or i n d i v i d u a l concerns that might never surface at 

larger meetings. Working on problems together i n t h i s f o r 

mat also improves the relationship between the various 

pa r t i e s , thereby enhancing the effectiveness of future d i s 

cussions and problem-solving e f f o r t s . 

Small Group Discussions 

NYSDEC o f f i c i a l s meet with various special i n t e r e s t 

groups to provide more detailed information on various 

aspects of the Love Canal Superfund program and other haz

ardous waste a c t i v i t i e s . These small group discussions pro

mote the interchange of detailed information. They also 

promote a better understanding among int e r e s t groups regard

ing for each other's concerns and viewpoints. 

Public Information Meetings 

Large public information meetings are held to provide 

updates and presentations on large amounts of information to 

a f a i r l y large number of people at once. 

Public information meetings provide the public with an 

opportunity to express t h e i r concerns to government 
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o f f i c i a l s . They also provide an educational opportunity for 

a l l interested parties to hear the various concerns of other 

groups and individuals. 

Telephone Contacts 

Telephone contact i s used extensively for many purposes. 

For example, i t provides a quick method for immediate n o t i 

f i c a t i o n of- available documents, t e s t r e s u l t s , program 

changes, upcoming meetings, comment period deadlines, etc. 

I t also serves as a method of receiving and discussing con

cerns and questions from interested groups and individuals. 

Drop-in V i s i t s 

The Public Information Office i s open d a i l y to 

interested individuals and groups. V i s i t o r s are welcome to 

"drop i n " for information on the history and major events 

that developed as a r e s u l t of the Love Canal. Local r e s i 

dents and concerned i n t e r e s t groups also v i s i t the o f f i c e 

regularly to stay informed on the most recent developments 

and to discuss issues of concern. 

At-home V i s i t s 

To communicate with those individuals unable or 

reluctant to "drop i n " at the Public Information Office, 

at-home v i s i t s are often arranged. These v i s i t s allow f o r a 

personalized discussion of topics and a c t i v i t i e s that most 

d i r e c t l y influence or concern the specific individuals. 
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Mailings 

Mailings are used for. the release of information and 

for meeting n o t i f i c a t i o n s . A comprehensive mailing l i s t has 

been developed to include a large number (600-700) and wide 

variety of people including Love Canal homeowners, special 

i n t e r e s t groups, media representatives, government o f f i 

c i a l s , and concerned and interested c i t i z e n s . 

Briefings 

Press briefings are often held to accommodate media 

deadlines and to provide the press with a specific question-

and-answer period. Local elected o f f i c i a l s and special 

i n t e r e s t groups are also briefed on major findings, proposed 

a c t i v i t i e s , and other s i g n i f i c a n t program d e t a i l s . 

Responsiveness Summaries, Fact Sheets, Information 

Documents, Executive Summaries 

Responsiveness summaries are public documents that are 

prepared to record government responses to input and com

ment. They allow those who make comments or are interested 

to have some input i n t o the decision-making process. 

Responsiveness summaries also serve as a review method for 

agency o f f i c i a l s to v e r i f y for themselves tha t a l l pertinent 

comments have been addressed. Comments and input included 

i n a responsiveness summary may come from i n t e r n a l sources, 

as w e l l as external, and may be reviewed very informally or 
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during more formalized means—such as formal public comment 

periods. 

Fact sheets and information documents are developed for 

specific program purposes. They are used as handouts at 

meetings or included i n mailings. Executive summaries are 

w r i t t e n for major documents. They h i g h l i g h t the major 

aspects of the t o t a l document and allow f o r a general under

standing of the document's contents i n concise, easily read 

format. 

T o l l - f r e e Telephone 

A t o l l - f r e e telephone number (800-342-9296) i s 

maintained i n the NYSDEC central o f f i c e . This serves as a 

backup for the Love Canal Public Information Office and pro

vides a d i r e c t l i n k to the central o f f i c e for interested 

parties i n the Love Canal area. 

Discussion Opportunity Sessions 

These sessions are designated periods (usually both 

afternoon and evening) i n which representatives of govern

ment agencies and/or t h e i r consultants make themselves 

available for individuals to stop by and discuss a specific 

aspect of the program. This technique allows for i n d i v i d u 

als* schedules to be accommodated and s t i l l provides s u f f i 

cient opportunity to speak di.rectly with experts i n 

p a r t i c u l a r program areas. 
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News Releases 

Periodically, noteworthy program information, 

documents, or meeting announcements are brought to public 

attention through the d i s t r i b u t i o n of news releases to the 

media. Media representatives often respond to news releases 

with follow-up c a l l s to acquire more detailed information. 

Responses to Letters 

The NYSDEC receives numerous l e t t e r s from interested 

and concerned "publics." These l e t t e r s raise concerns and 

question various aspects, of the Love Canal program. Each 

l e t t e r receives a w r i t t e n response from the NYSDEC i f appro

p r i a t e , or i s forwarded to the appropriate source most capa

ble of responding. This exchange of correspondence provides 

an opportunity for ongoing, detailed communication. 

Citizen P a r t i c i p a t i o n Program Summary 

The aforementioned methods constitute the majority of 

the techniques that the NYSDEC uses i n i t s c i t i z e n p a r t i c i 

pation program; however, there i s a great deal of less f o r 

malized a c t i v i t y that occurs i n concert with these 

techniques to accomplish the c i t i z e n p a r t i c i p a t i o n program 

goals. 

At the core of the c i t i z e n p a r t i c i p a t i o n program i s the 

encouragement and promotion of e f f e c t i v e communication 

between various publics and the government agencies respon

sible for the Love Canal remedial program. The NYSDEC's 
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c i t i z e n p a r t i c i p a t i o n program at Love Canal can be summa

rized as a concerted e f f o r t to provide up-to-date, accurate 

information fostering the exchange of facts and feelings, 

and developing an atmosphere f o r useful input from a l l 

interested parties. 

WDR233/035 
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GLOSSARY 

Adsorbates - Materials which adhere to the surfaces of other 

p a r t i c l e s . 

Backflow - Fluid flow which is. opposite of normal; i . e . , 

reverse flow. 

Bedding Materials - F i l l placed i n a trench as foundation 

support of pipe. 

Desiccated Clays - Dried clay, frequently e x h i b i t i n g 

shrinkage cracks. 

Dolomite - A rock type, similar to limestone, composed of 

calcium-magnesium carbonate. 

E x f i l t r a t i o n - Fluid passing out from a source; e.g., water 

leaking out through the j o i n t s or cracks of a 

pipe, or seeping out of the ground. 

Glacial T i l l - Nonsprted material deposited by a glacier, 

consisting of intermixed clay, sand, gravel, 

and boulders. 
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Granular A c t i v a t e d Carbon - Highly adsorbent form o f 

charcoal made by c a r b o n i z a t i o n 

(coking) and chemical 

a c t i v a t i o n , and used as a 

p u r i f i e r . 

Hydrogeology - The science which deals w i t h the a p p l i c a t i o n 

of g e o l o g i c a l p r i n c i p l e s t o the understanding 

of groundwater occurrence and flow. 

Immiscible Organic L i q u i d - A l i q u i d , composed of 

carbon-based compounds, which i s 

incapable o f mixing or a t t a i n i n g 

homogeneity, e s p e c i a l l y w i t h 

water. 

I n f i l t r a t i o n - Water which seeps i n t o a medium such as a 

sewer pipe or i n t o the ground. 

Lacustrine Sediments - Lake sediments. 

Leachate - S o l u t i o n or product produced by a c t i o n o f a 

p e r c o l a t i n g l i q u i d which disso l v e s some of the 

m a t e r i a l t h a t i t percolates through. 

L i f t - I n c o n s t r u c t i o n , the thickness (height) of a s o i l 

l a y e r p r i o r t o compaction. 
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Maximum Dry Density - Measure of compaction used to express 

the weight of solids per u n i t of 

volume at optimum moisture content 

according to the standard Proctor 

t e s t . .' 

Permeability - Measure of the a b i l i t y of a s o i l , rock, or 

other material to transmit water or other 

f l u i d s through i t s porous openings. 

Piezometric Surface - Water level attained due to combined 

e f f e c t of pressure and elevation. 

(The water table i s a piezometric 

surface.) 

Ppm - Parts per million.. (A measurement of concentration i n 

very weak solutions. More precisely, the r a t i o of the 

weight of solute to the weight of solvent times one 

mi l l i o n . ) 

Ppb - Parts per b i l l i o n . (A measurement of concentration 

equivalent thousandths of ppm.) 

Ppt - Parts per t r i l l i o n . (A measurement of concentration 

equivalent to m i l l i o n t h s of ppm.) 
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Quarterly Average - An average determined from three 

consecutive months of data. 

Recharge - The i n f i l t r a t i o n of water from the surface to the 

zone of saturation. 

Spoils - Waste s o i l or rock material. 

Surcharging - F i l l i n g a pipe to excess i n order to force 

f l u i d i n t o a system. 

Varved S i l t y Clay - Deposit e x h i b i t i n g layers believed to 

comprise the annual cycle of deposition 

i n a body of s t i l l water. 

Zone of Saturation - That portion of the earth below the 

water table. 

WDR233/038 
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ATTACHMENT I 

ESTATE OF NEW YORK ^ 
DEPARTMENT OF HEALTH fisl OFFICE OF PUBLIC HEALTH 
CORNING TOWER • THE GOVERNOR NELSON A. ROCKEFELLER EMPIRE STATE PLAZA • ALBANY. N.Y. 12237 

OAVIO AXELROO. M O. 

February 22, 1984 

Norman H. Nosenchuck, P.E. 
Director 
Division of Solid and Hazardous Waste 
Department of Environmental Conservation 
50 Wolf Road 
Albany, New York 12233-0001 

Dear Mr. Nosenchuck: Re: Malcolm Pirnie Report: "Site 
Investigation and Remedial Action 
Alternatives - Love Canal 

You asked i f the subject report provides sufficient 
information for us to make an assessment of public health risk; 
whether we w i l l make such an assessment that may be useful in 
determining the appropriateness of the remedial programs pro
posed for streams and sewers in the area; and how much time we 
would need to do the job. 

The assessment of potential public health risk was made 
by the US Department of Health and Human Services when they 
declared the EDA to be habitable subject to clean up of 
contaminated sewers and their drainage tracts (see attached). 
The Malcolm Pirnie investigation was directed at locating the 
contaminated areas of the sewers and their drainage tracts -
the areas where cleaning was needed and these areas are 
identified in their report. 

The Health and Human Services report did not make a 
"numerical risk-assessment" to estimate the increased morbidity 
and mortality that would result i f the sewers and creeks were 
not cleaned. However, the report i s direct and unambiguous in 
making the clean-up of the sewers and creeks a condition of 
habitation. I t i s clear that the presence of Love Canal 
associated chemicals, especially dioxin, in the sewers and 
creeks does pose a direct threat to children playing in the 
creeks, persons using yards subject to flooding from the creeks, 
and persons exposed to biota downstream subject to exposure to 
chemicals being washed down to them. 

Sincerely* 

C5^.vu U 
Robert H. Huffaker, DVM, MPH' 
Associate Director 
Office of Public Health 

Attachment 

UNOA A. RANDOLPH. M.D, MPH 
Onttw 

WILLIAM f. LEAVY 
b u m Oapwr, Oirttar 
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Attachment II 

City of Niagara F a l l s 
Department of U t i l i t i e s 

WASTEWATER DISCHARGE PERMIT 

Permit No. 

In accordance with a l l terms and conditions of Chapter 250 

of the City of Niagara Fal l s Municipal Code; Sewer Use Ordinano 

as adopted by City'Council on July 25, 1983; et seq. and also 

with a l l applicable provisions of Federal and State law or 

regulation; 

Permission i s Hereby Granted To: l o t s £ CAtJAt -7?^/SfW*JT S ^7? 

located at: 7 ,f/Wr/" _ 

cla s s i f i e d by SIC No(s): ' — 

for the contribution of wastewater into the City of Niagara 

Publicly-Owned Treatment Works (POTW). 

Effective this /37~ day of /Jilted , l! 
To expire this day of f&tPnAAV , V. 

Director of U t i l i t i e s 
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WASTEWATER DISCHARGE PERMIT 
REQUIREMENTS FOR: 

A. Discharges to the City Sever System 

1. Identification of a l l discharges to the 
City Sewer System on a current plant 
sewer map cert i f i e d by a New York State 
licensed professional engineer. 

ACTION REQUIRED DA£ 
REQUIRED OF SUBMISS 

I 
4 

2. 

4 . 

6. 

Identification of each contributing 
waste stream to each discharge to the 
City Sewer System clearly markec* on, 
or referenced to, a current plant 
sewer map certified by a New York 
State licensed professional engineer. 

Elimination of a l l uncontaminated 
discharges to the City Sewer System. 

-I 

= 1 
A l l uncontaminated tlows should be 
c l e a r l y identified on a current sewer 
map ce r t i f i e d by a-Hew York State 
licensed professional engineer. 

Identification of control manhole or 
monitoring location for each uncon
taminated discharge diverted to storm 
or Diversion sewer. 

Consolidation of a l l contaminated dis
charges through no more than two 
monitoring stations. Each additional 
monitoring station requires approval 
by the Director and w i l l be surcharged 
accordingly. 

Establishment of a control manhole 
that i s continuously and immediately 
accessible for each discharge to the 
City Sewer System. 

7. Iderv^ification of, 
elimination/©f\. on 
inf iltra'bixsn/iff 
a New YorfOStat 
sional engineer. 

A/A 

I 
J 
\ 

I 

i 
i 

i 
I 
i 

LOV-003-000700



fi. 

2, 

3, 

4 

5 

Wastewater Discharge Management 
Practices 

Schedule for optimization of existing 
pretreatment f a c i l i t i e s . 

Submission of plan for equalization, 
scheduling or improved process 
control of semi-continuous, batch or 
slug discharges. 

Identification of responsible person(s) 
(day-to-day and in emergencies). 

Submission of inspection, maintenance 
and testing schedules and outline of 
attendant recordkeeping requirements 
for a l l pretreatment and monitoring 
f a c i l i t i e s . Identification of a con
tact person responsible for maintaining 
in-planr inspection, maintenance and 
testing records for a l l process and 
pretreatment f a c i l i t i e s . 

Submission of an outline of house
keeping, construction and demolition 
procedures including truck, and equip
ment washing and washwater collection, 
pretreatment, and discharge to City 
sewer(s). 

ACTION REQUIRED D; 
REQUIRED OF SUBMISS: 

A/tnt Sty le J 
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I 
C. S p i l l Prevention Control 

And Countermeasures'V 

1. A f a c i l i t y which has experienced one 
or more s p i l l events within twelve 
months prior to the effective date of 
this. Permit should submit a written 
description of each s p i l l , cor
rective action taken and plans for 
preventing recurrences. 

2. Where a reasonable potential for 
equipment failure exists (such as 
tank overflow, mpture, or leakage), 
a statement identifying the equip
ment and contents,--including a pre
diction of the direction and rate of 
flow, and total quantity which could 
be discharged from the f a c i l i t y as 
a result of each major type of f a i l 
ure w i l l be submitted. 

3. Installation of appropriate contain
ment and/or diversionary structures 
or equipment to prevent a s p i l l from 
reaching the City sewer system. 

4. When i t i s determined that the in s t a l 
lation of the aforementioned structure 
or equipment to prevent s p i l l s from 
reaching the City sewer system i s not 
practicable then the SIU should clearly 
demonstrate such impracticability. 

5. Each SIU shall provide a s p i l l contin
gency plan including a definition of 
the authorities, responsibilities and 
duties of a l l persons which could be 
involved in an accidental discharge; 
establishment of notification procedures 
for the purposes of early detection and 
timely notification of City Wastewater 
Treatment Plant personnel; a current l i s t 
of names, telephone numbers and addresses 
•of the responsible persons and alternates 
on c a l l ; an estimate of the equipment, 
materials and supplies which would be 
required to remove the discharge; and pro
visions for well-defined and specific 
actions to be taken after discovery / 
of an accidental discharge. / 

. ACTION 
REQUIRED 

REQUIRED DP« 
OF SUBMISSIC-

i Sub 
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ACTION : REQUIRED 
REQUIRED OF SUBMI 

A written committment for a respon- S&Jc**6*j/ 
sible party of manpower, equipment . j J 
and materials required to expedit- , 5**m*fy -> s ' 
ipusly control and remove any harm-
ful quantity discharged. 

This section applies to a l l compounds limited by the City's SPD 
Permit and a l l prohibited wastewater discharges (See Section 
250.5.1-A of Sewer Use Ordinance). 

Supplementary Agreements: 

/ D, f t 
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RIGHTS OF ENTRY AND AUTHORITY- OF INDUSTRIAL 

MONITORINC INSPECTORS 

The.Ci ty 's Right, of .Entry is, established by the Sewer Use Ordinance. H 

ever, the City agrees that its employees will: 

1. Present valid identification cards on request. 

2. Sign in as required. 

3. Abide by SlU's general safety rules including wearing hard hats, 
safety shoes and safety glasses with side shields. 

Be accompanied by escort provided by S I U . 

5. Abide by SIU's rules regarding photography on the premises. 

/ / „ 
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B i l l i n a Agreements 
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Permit No. for fa***//>fjdj»frd' Sb* J f a ) > P C 

Discharge Point: 77g«^>»-e*^ Sttjfi'e**. 

Located at: _ 9 7 * * , 5" / 

MONITORING REQUIREMENTS 

Parameter Monitoring Requirements 

/ 

/ 

5* Life &tfl*<t. C/tr^yi A 

•2-

2. 

2. 

TL 

2. 

General Monitoring Requirements: ^ 
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Permit No. 

Permit Limits for sum of discharges-from: "TrtaSJ* 

Wastewater Discharge Limits; 

Parameter Quarterly Average 
Load (lbs/day) 

Maximum Daily 
Load (lbs/day) 

Maximum 
Cone. ( 

&.OT5 

no 
IS " 

• 

1 . 

• 
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General Wastewater Discharge Permit Conditions 

1. Flow monitoring should be performed concurrently with any Waste
water Discharge Permit sampling and should be reported at the 
same time as analytical results. I f i t i s not feasible to 
perform flow monitoring, an estimate of flow (and the means by 
which i t was established) should be submitted with the analytical 
r e s u l t s . . 

2. A l l sampling for b i l l i n g and pretreatment compliance purposes 
shall be coordinated through the Chief of Monitoring and Enforce
ment. 

3. A l l analyses must be performed by a laboratory^using analytical 
methods and quality control provisions approved by the City Cniei 
Chemist prior to the sampling. The laboratory roust obtain those 
detection limits specified on the User's I n i t i a l Wastewater_ 
Discharge Permit unless otherwise authorized by the City Chief 
Chemist prior to the sampling. 

4 An estimate of relative production levels for.wastewater con-
tributing processes at the time of any pretreatment compliance 
sampling 9shall be submitted upon request of the Director of 
U t i l i t i e s . 

5 A l l samples s h a l l be handled in accordance with EPA-approved 
methods! Chain of custody records shall be submitted with a l l 
sampling results. 

6 Anv discharge in excess of the loads or concentrations >P«ci£ied 
^ ^ r t * "*L*: t be considered a non-compliance event and 
sSbjec? ?I™enil^ y.or%?"s as outlined in Section 250.9 of the 
City's Sewer Use Ordinance. 

7 Sampling frequency for any permitted compounds may be increased; 
7 ' but Pa minimum of five per quarter for flow. total ™ > P « ^ 

Boiids. (TSS) and soluble organic carbon (SOC), and once per 
otar?erfor'suSstfnces of concern i s required. I f the permitee 
monitors more frequently than required under this permit, a l l 
results of this monitoring must be reported. 
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AttacnmentVUI 

Division of Solid and Hazardous Waste . . ; 
New York State Department of Environmental Conservation 

. Albany, New York 12233 ' 

LOVE CANAL MONITORING REPORT .. 

APRIL 1, 1984 - OCTOBER 31, 1984 

Durino this period, risers were put on 40 wells, outside the fence, to 
facilitate"samolina and obtainina aroundwater elevations in. the winter, ft rap 
showina the location of these wells is in'Figure. 2. All of. these wells were 
sampled to determine the extent of contamination from Love Canal. A sumrr̂ rv c, 
the results is enclosed in Table 2 along with the United States tnvironmenta. 
Protection Agency's (USEPA) results from the same wells, four (4) years ago. 

Nine (9) well's" were'sampled on March 28, 1984 and four we lis were sampled 
on April 6, 1984. A ianwary of these results are ereicied in Table 2. 

An Interim GroundwaterMonitoring Progri-Ti was established in August as a 
quid«l'ine for -sampling and groundwater (elevation) monitoring until E.C. uordan 
submits its recommendation for a long-term groundwater monitoring program, * 
copy of the interim program is in Attachment A. 

The Groundwater elevations on the-40 wells (with risers) outside the fence. 
>nd all the wells inside the fence have been monitored on a monthly basis since 
August. This ongoing monitoring is to.determine the effect of the barrier oram 
cn the local water table. 

As a part of the Interim Groundwater Monitoring Program, .24-. we lis inside 
•he fence were sampled on September 17 and 18, 1984. These samples were sent to 
trie New York State Department of Health (NYSDOH). 

On Auc'jst S, 1934, some of the wells inside the fence were resurveyed. by 
.'•r. Robert'Senior ana Mr. Stephen Barlow. Several of the wells showed eleva
tions differino from the previous survey by approximately one(l) ,oot. irns 
would explain the anomalies that show uo in in cross-sectiona. views tor eleva
tion of both the New York State Department of Environmental Conservation 
(NYSDEC) wells- and the. piezometers. The Attorney General's Office was survey nq 
the wells outside the fence at this time anc finished surveying the welis insi.e 
the fence. At this time, the Attorney General's survey data is not avaiiaole. 

Groundwater Monitoring USEPA Monitoring Wells 

Overburden Wells - The monitoring data is presented in Table 1. Plots of 
this olta are Presented n Attachment C. Figures .1 and 2 are maps depicting the 

, Scl t S o ^ go r i n g wells , n - s i . 

• S E n M screens .at ..specific intervals, 
c o r i n g individuafsoi 1 layers, they wou.d give a truer picture of.the flow 
patterns in the area. 

The plots from this data, when they do show a distinctive flow Pattern, 
show a flow away from the cao. Looking at the.cross-section map or the NYSDEL 
piezometers i t looks like ths trend starts from 97th out on the west side of 
?ne cep and'probably does the same from the 99th o,t on the east sice or cap. 

-1-
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Bedrock Wells - The monitoring data is presented in Table 1. The plots are 
in Attachment D. The bedrock aquifer system shows only a small gradient over 
the area. The flow pattern is from west to east. 

NYSDEC Monitoring Wells - The values obtained from the groundwater 
monitoring are in Table 1. Plots of the data are in Attachment F. Figure 1 
shows the locations of these wells. The plots show a consistent drawing down of 
the water surface in the vicinity of the barrier drain. The effect west of 97th 
Street fluctuaties from a flow towards the cap to a flow away from the cap. 

Piezometers - The nested piezometers were constructed to monitor different 
substrata for water quality and water elevations. The data taken during this 
time period and plots of the data presented in Table 1 are displayed in 
Attachment B. From the plots, three observations can be madei First, the plots 
show that there is a lower head potential (water elevation) for those wells 
which are screened for lower horizons. Secondy, the amount of water elevation 
depression is greatest near the barrier drain. Third, the nested wells 
furtherest from the canal exhibit heads at approximately the same elevation 
except for the B Level wells. These wells, constructed in the nondesiccated 
silty clay soil layer, show a draw down west on 97th Street. This could be from 
a local sewer line. The drawing down of the water table near the barrier drain 
is in agreement with the data gathered from the NYSDEC wells. 

Because the barrier drain is working and dewatering the aquifer, the 
effects upon the groundwater regimes are greatest in the vicinity of the drain, 
and least further away. 

Water Quality Sampling - At the time of this writing, analytical results 
from the 40 wells outside the fence, the nine (9) wells sampled March 28 and 
four (4) wells sampled April 6 have been received. 

Included in Table 2 are copies of results from the same 40 wells outside 
the fence, the 13 wells inside the fence, and from analyses performed for the 
USEPA. A table of comparison of these results is included with Table 3. 

This table lists only compounds that have shown up at or above detection 
limit and list only the wells that have results from both NYSDEC and USEPA. 

This table of comparison is broken into three (3) groups of chemicals. 

I. Pesticides 

II. Metals 

II I . Volatiles, Base/Neutrals and Acid Extractables. 

Group I show fluctuations of decreasing 1n some wells and increasing in 
others. It is difficult to say if they are attributed to the Love Canal Site 
since pesticides are so widely used. 

Group II shows an increase in most cases. Again with the metals, it is 
hard to attribute to Love Canal some of the metals may be attributed to 
degredation of the well casing. 
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The third group which is most directly attributable to Love Canal shows 
concentrations either decreasing or remaining the same in all cases except one. 
That was the presence of Methylene Chloride at 42 ug/1 in Well Number 5211. 

The map included in Table 3 shows wells with any organic pollutants 
detected from USEPA with red circles around them. The wells in blue are those 
that show any organic pollutants now. The only wells shown on this map are the 
40 with risers outside the fence. 
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ATTACHMENT A 
INTERIM GROUNDWATER MONITORING PROGRAM * 

LOVE CANAL SITE 
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INTERIM GROUNDWATER MONITORING PROGRAM 
LOVE CANAL SITE 

NIAGARA FALLS, NEW YORK 

The following maps show the concentrations of the major pollutants that have 
I shown up in the wells Inside the fence at Love Canal. Other pollutants have 
• shown up but not in high enough concentrations or frequently enough to be a 

reliable Indicator of Love Canal contamination. The results reflect data 
• collected from June 17, 1981 through March 25, 1983. The individual compounds 
• have been put on two maps each. One showing only overburden wells and the other 

showing only bedrock wells. The compounds Included are: 

I Methylene Chloride 
» Bis (2-Et-Hexyl) phthlate 

Chloroform 
• Trichloroethylene 
I 1,2-Dichlorobenzene (0) 

1,4-Dichlorobenzene (P) 
m Toluene 
• Chlorobenzene 

1,2,4-Trichlorobenzene 
2,4-Dichlorophenol 

I Tetrachloroethylene 
• Benzene 

1,1,2,2-Tetrachloroethane 

( | All but one of these compounds falls into two classes (volatiles and base 
neutrals). The remaining compound (2,4-Dichlorophenol) shows up in only one 

u well (5101). The sandy loam and the desiccated silty clay layers of soil shows 
I the largest amount of contamination. Wells located at this depth would probably 
™ show the first signs of a spread in the contamination. Well numbers 1160 (A and 

C), 1161C, 1163 (A and C), 4103 and 5101 have shown the largest concentration of 
I contaminants. They would supply the most Information for long term temperal 
• trend analyses. 

| The bedrock wels have shown up clean except 4204, 4207, 5201, and 6207. Of 
| these four, only 5201 has shown more than one different kind of contaminant. 

Well number 5201 1s close to six of the seven most contaminated wells and near 
_ the leachate drainage system. This would probably be the best bedrock well to 
I monitor to check on the downward migration of contaminants. 

A monitoring program to meet the needs of early detection of a spread of 
• contaminants along with long term analyses should consist of testing for 
• volatiles and base/neutrals on the following schedule: 

1st and 3rd Quarter 2nd and 4th Quarter 

1160 (A and C), 1161C 
4103, 4 bedrock wells (other 
than 5201) and 16 random 
overburden wells 

1163 (A and C), 5101 
5201. 3 bedrock wells other than 
5201) and 17 random overburden 
wells 

I 
4-
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This schedule will result In water quality samples being taken at all the 
wells on-site (within the perimeter fence), during an 18 month period. 

Twenty-four (24) off-site wells were sampled July 11 and 12, 1984. There 
are 16 wells, other than these 24, with risers that will also be sampled. When 
the results come back, any wells showing contamination will be resampled along 
with nearby wells. This will verify the results and check for the further 
spread of contamination. 

• Groundwater elevations of all the on-site wells and the 40 off-site wells 
(with risers) will be taken monthly. 

-2-
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F I G U R E B . 1 

LOVE CANAL GROUNDWATER MONITORING PROGRAM 
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KEY -|wel l t-, average concentration, (range of concentration^! 

Soil Layer for A, D, C and D Wells 

A - gravelly loam, gravelly clay, loam t i l l 
B - nondeslccated s i l t y clay 
C - sandy loam, desiccated s i l t y clay 
0 - s i l t y clay loam (or iginal topso i l ) , s i l t y clay loam subsoil 

8 - Indicates wells that were never sampled 

97TH STREET 

®1 & 
90TH STflEET 

(ft v 

* ^ 

T 

NOT TO S C A L E 

LOV-003-000717



KEY -Iwel l fl, average concentration, (range of concentration!! 

Soil Layer for A, D, C and D Wells 

A - gravelly loam, gravelly c lay, loam t i l l 
B - nondeslccated s i l t y clay 
C - sandy loam, desiccated s i l t y clay 

D - s i l t y clay loam (or iginal topso l l ) , s i l t y clay loam subsoil 

B - Indicates wells that were never sampled 

/ „ e s A , l , o t e , * - , o ) ^ / e ' 7 ? / „ , < • < / » - a ° ; 
/ " * * * ) , m , 0 f (<IO-l O)-J t " . / / B 7 0 r t O , f < l « - T V ». • 
/ / ' « t f . j a f < / » . ( ( l H tt ' 07TH STREET • -*> • 

1 
fa0'*, ('tO'l°c^*'^ *B TS'°3t *'°> 

/ 1 " 

/ *'*Z—,Wh 6„,<,ot<*fo-,9) I 

1 4 ®* 05) 

/'/s, <iot(<io-rt)2 ^ "l'7.A, ">, f t 
'"i.,*l°,(*IO'50)*. +<\ , 

ui > < 
O < 
UI 

a. 

A' 
< J 99TH STREET 

bl 
ul 

» 1 

/ ' * ) - , , / 
/ 6/o9j"to/(-</o-/^) eto2,<tot(<io-t3) y 

— • 
4,\oSt«tot<*'°~'°) 

N O T T O S C A L E 
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rM 

KEY -|v/oll 9, average concentration, (range of concentration)! 

Soil Layer for A, D, C and D Wells 
A - gravelly loam, gravelly clay, loam t i l l 
B - nondeslccated silty clay 
C - sandy loam, desiccated silty clay 
0 - silty clay loam (original topsoil), silty clay loam subsoil 
0 - Indicates wells that were never sampled 

5/04 io <"•«/,«• -4t) 
tt rf/6tA. t/«/-6-'J) 07fH smrrT 

.0 "G$C */,«(</.<;••**>)-tug fsfot/ltfrf-C 

ttCOA 
/'60C 

<9i 

<9 

L~r+ %^4IQ1,II,(<I>C-3-0 

t 

\ i 

NOT TO S C A L E 
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KEY -(well tf, averafie concentration, (range of concentration)"! 

Soil Layer for fl, D, C and D Wells 

A - gravelly loam, gravelly clay, loam t i l l 
B - nondesiccated s i l t y clay 
C - sandy loam, desiccated s i l t y clay 

D - s i l t y clay loam (or iginal topso i l ) , s i l t y clay loam subsoil 

B - Indicates wells that were never sampled 

/ 4 • <• 
/ s / ° + , 44,(7*-7?A > ^ ^ . 
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/ III 

/ ? 
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: c i • •» • 
ui 
> 
o 
< 
UI 
a 

• * -

99TH STREET 

UI 

<* 
. i 

O 
O 

4l03,<S,(<S-iO) 

•• * 

I4 • . 

* . . 

N O T T O S C A L E 
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KEY -jv/ell ff, average concentration, (range of concentration)! 

Soil Layer for A, D, C and D Wells 

A - gravelly loam, gravelly clay, loam t i l l 
D - nondesiccated silty clay 
C - sandy loam, desiccated silty clay 
0 - silty clay loam (original topsoil), silty clay loam subsoil 

8 - Indicates wells that were never sampled 

07THSTnrrT 

a"*" ' " . * * . * *^ . , ; 
tr.j& 

/ 7,boo) (/ 7,-rn) n! 

0 0 09TH STREET 

1 

N O T T O S C A L E 
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KEY -|we11 H t average concentration, (range of concentration)! 

Soil Layer for A, D, C and D Wells 

A - gravelly loam, gravelly c lay, loam t i l l 
B - nondesiccated s i l t y clay 
C - sandy loam, desiccated s i l t y day 
D - s i l t y clay loam (original topso i l ) , s i l t y clay loam subsoil 

8 - Indicates wells that were never sampled 

97TH STREET 

v ~ / / 6 0 C f / 2 , 0 0 0 ^ / t j O o o ) n 

0 99TII STTIEET 

410 3 SofclA-w) 

N O T T O S C A L E 
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KEY -|wel1 fl, average concentration, (range of concentration)! 

Soil Layer for A, D, C and D Wells 

A - gravelly loam, gravelly clay, loam t i l l 
D - nondesiccated s i l t y clay 
C - sandy loam, desiccated s i l t y clay 
D - s i l t y clay loam (or iginal topso i l ) , s i l t y clay loam subsoil 

8 - Indicates wells that were never sampled 

nyfii srnrFT 

OC, CyoO/c^, <«>') 

N O T T O S C A L E 
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KEY -Iwell ff, average concentration, (range of concentration)! 

Soil Layer for A, 0, C and 0 Wells 

A - gravelly loam, gravelly clay, loam t i l l 
B - nondeskcated s i l t y clay 
C - sandy loam, desiccated s i l t y clay 

D - s i l t y clay loam (or iginal topso i l ) , s i l t y clay loam subsoil 

8 - Indicates wells that were never sampled 

J * *—*—'—— 
/ * r ' ~ A s<9t f» S r . t l Q7TM fiTflPFT . - • 

/ i n 
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KEY -|woll t , average concentration, (range of concentration)! 

Soil Layer for A. D. C and D Wells 

A - gravelly loam, gravelly clay, loam t i l l 
D - nondoskcated s i l t y clay 
C - sandy loam, desiccated s i l t y clay 
D - s i l t y clay loam (original topso i l ) , s i l t y clay loam subsoil 

fl - Indicates wells that were never sampled 

K» 4 . B »/ fs 

/ / £ . 

~« *, r-

& ootn srnrrT 

<5 

0" ; 

J) 

N O T T O S C A L E 
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2,4 - £L i(l#>i*rplb^( C-r^O 

KEY -Iwell fl, average concentration, (range of concentration)! 

Soil Layer for A, 0, C and D Wells 

A - gravelly loam, gravelly clay, loam t i l l 
B - nondesiccatcd s i l t y clay 
C - sandy loam, desiccated s i l t y clay 

D - s i l t y clay loam (or iginal topso i l ) , s i l t y clay loam subsoil 

fl - Indicates wells that were never sampled 

'sro<*.< a. 7, (*2.i -/<»)) 

& 

"63C 

97fH smrET 

tt./ £ 
,<2.7X"S.7-J.ip\ 13, «*.7,(** 7 -2.7, 
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N O T T O S C A L E 
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KEY -|well ff, average concentration, (range of concentration)! 

Soil Layer for A. D, C and D Wells 
A - gravelly loam, gravelly clay, loam t i l l 
B - nondesiccated silty clay 
C - sandy loam, desiccated silty clay 
0 - silty clay loam (original topsoil), silty clay loam subsoil 
B - Indicates wells that were never sampled 
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KEY -|we11 ff, average concentration, (range of concentration)! 

Soil Layer for A, D, C and D Wells 

A - gravelly loam, gravelly clay, loam t i l l 
0 - nondcsiccatcd s i l t y clay 
C - sandy loam, desiccated s i l t y clay 

D - s i l t y day loam (or iginal topso i l ) , s i l t y clay loam subsoil 

B - Indicates wells that were never sampled 
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KEY -[well l>, average concentration, (range of concentration)! 

Soil Layer for A, D, C and D Wells 
A - gravelly loam, gravelly clay, loam t i l l 
B - nondesiccated silty clay 
C - sandy loam, desiccated silty clay 
D - silty clay loam (original topsoil), silty clay loam subsoil 
0 - Indicates wells that were never sampled 
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ft 1 

KEY - |wel l fl, average concentration, (range of concentration"!! 

Soil Layer for A, D, C_andID 

A - gravelly loam, gravelly clay, loam t i l l 
0 - nondesiccated s i l t y clay 
C - sandy loam, desiccated s i l t y clay 

D - s i l t y clay loam (or iginal topso i l ) , s i l t y clay loam subsoil 

9 - Indicates wells that were never sampled 

97TH STREET 

- i « « -

» 4 

C2o7) <4,4;(<4.4-/o) 

• •• . 

• S * 

99TH STREET 

<:G^07J<^4(<4 4 - I t ) 

N O T T O S C A L E 

LOV-003-000730



KEY -|well g , ^ c j ^ c _ ^ n ^ : ^ J - i o n i J ^ a j i a c ^ p f concentration!) 

Soil Layer for A, D, C and.D_Wcj_1l 

A - gravelly loam, gravelly clay, loam t i l l 
0 - nondcsiccatc-d s i l t y clay 
C - sandy loam, desiccated s i l t y clay 

0 - s i l t y clay loam (original topso i l ) , s i l t y clay loam subsoil 

fl - Indicates wells that were never sampled 
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K E Y - jwel l g, average^oncentration, (range of concentration!!. 

Soil Layer for A r 0. C and D Wells 
A - gravelly loam, gravelly clay, loam t i l l 
B - nondesiccated s i l t y clay 
C - sandy loam, desiccated s i l t y clay 

D - s i l t y clay loam (or iginal topso i l ) , s i l t y clay loam subsoil 

» 9 " l n d l c a t e s wells that were never sampled 
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KEY -|well ff, average concentration, (range of concentration)! 

Soil Layer for A, C, C and D Wells 
A - gravelly loam, gravelly clay, loam t i l l 
B - nondesiccated silty clay 
C - sandy loam, desiccated silty clay 
D - silty clay loam (original topsoil), silty day loam subsoil 
S - Indicates wells that were never sampled 
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KEY -fwell 0, average concentration, (range of concentration}! 

Soil Layer for A, D, C and D Wells 

A -gravelly loam, gravelly clay, loam t i l l 
B - nondeslccated silty clay 
C - sandy loam, desiccated silty clay ,..i,.„n 
D - silty clay loam (original topsoil), silty clay loam subsoil 

B - Indicates wells that were never sampled 
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KEY -1 we11 f , average concentration, (range of concentration)! 

Soil Layer for A, D. C and D Weils 

A - gravelly loam, gravelly clay, loam t i l l 
0 - nondesiccated s i l t y clay 
C - sandy loam, desiccated s i l t y clay 

D - s i l t y clay loam (original topso i l ) , s i l t y clay loam subsoil 

fl - Indicates wells that were never sampled 
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• KEY -|wel l 0, average concentration, (range of concentration)! 

Soil Layer for A, D, C and D Wells 

A - gravelly loam, gravelly clay, loam t i l l 
| B - nondeslccated s i l t y clay 

C - sandy loam, desiccated s i l t y clay 

0 - s i l t y clay loam (or ig inal topso i l ) , s i l t y clay loam subsoil 

. fl - indicates wells that were never sampled 
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K E V ~ | w c " a v e r a 9 1 ^ o n c e n ^ t i r ^ ^ r v j e of concentration!| 

Soil Layer for A, n, C and 0 Wells 

A - gravelly loam, gravelly clay, loam t i l l 
0 - nondesiccated s i l t y clay 
C - sandy loam, desiccated s i l t y clay 
D - s i l t y clay loam (original topso i l ) , s i l t y clay loam subsoil 

8 - Indicates wells that were never sampled 
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KEY -|wel 1 9, average concentration, (range of concentration)! 

Soil Layer for A, D, C and D Wells 

A - gravelly loam, gravelly clay, loam t i l l 
B - nondesiccated s i l t y clay 
C - sandy loam, desiccated s i l t y clay 
D - s i l t y clay loam (or iginal topso i l ) , s i l t y clay loam subsoil 

0 - Indicates wells that were never sampled 
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ATTACHMENT B 

CROSS-SECTIONAL ELEVATION PLOTS 
NESTED PIEZOMETERS 

(Under Revision) 
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LOVE CANAL GROUNDWATER MONITORING PROGRAM 

100th STREET 

i 
• a 4 101st STREET 

S 2 102nd STREET 

WELL8 WITH RISERS (OUTSIDE THE FENCE) 

WELLS OUTSIDE THE FENCE SAMPLED 

Red circles show positive results for the United States Environmental Protection Agency sampling 

Blue indicates positive results for the New York State Department of Environmental Conservation sampling 
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ATTACHMENT C 

ELEVATIONS AND FLOW PATTERNS 
OF EPA OVERBURDEN WELLS 
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LOVE CANAL GROUNDWATER MONITORING PROGRAM 
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LOVE CANAL GROUNDWATER MONITORING PROGRAM 
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LOVE CANAL GROUNDWATER MONITORING PROGRAM 

WELLS WITH RISERS (OUTSIDE THE FENCE) 
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LOVE CANAL GROUNDWATER MONITORING PROGRAM 
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LOVE CANAL GROUNDWATER MONITORING PROGRAM 
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ATTACHMENT D 

ELEVATIONS AND FLOW PATTERNS 
OF EPA BEDROCK WELLS 
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F i g u r e 1. 

LOVE CANAL GROUNDWATER MONITORING PROGRAM 
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ATTACHMENT E 

ur.. c SI!.R Q U A L I T Y SAMPLING LOCATIONS 
WELLS WHICH WERE SAMPLED ARE LABELLED IN RED 
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LOVE CANAL GROUNDWATER MONITORING PROGRAM 
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ATTACHMENT F 

CROSS-SECTIONAL ELEVATION PLOTS 
DEC WELLS 
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LOVE CANAL GROUNDWATER MONITORING PROGRAM 
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LOVE CANAL GROUNDWATER MONITORING PROGRAM 

WELLS WITH RISERS (OUTSIDE THE FENCE) 
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LOVE CANAL GROUNDWATER MONITORING PROGRAM 
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LOVE CANAL GROUNDWATER MONITORING PROGRAM 
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LOVE CANAL GROUNDWATER MONITORING PROGRAM 
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EXPLANATION FOR 

CROSSECTIOMAL WATER ELEVATION PLOTS 

IN DEC WELLS 

Row #10 corresponds to wells labeled 1101 through 1109 
in Figure 1 

Row 49 corresponds to wells labeled 1091 through 1099 
in Figure 1 

Row 311 corresponds to wells labeled 1111 through 1119 
in Figure 1 

On the cross-sectional plots, Well Nos. 1091 or 1101 or 
1111 is on the right of the plots, and 1099 or 1109 or 1119 
is on the left side of the plot. 
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•NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL'CONSERVATION 
DIVISION OF SOLID WASTE LUNbtKvA I ION 

SPECIAL PROJECTS UNIT 
LOVE CANAL MONITORING WELLS 
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"E" V 0 R K 5 T A T E m ^ r ^ s § S S ^ " L ™»w*noN 
SPECIAL PROJECTS UNIT 

LOVE CANAL MONITORING WELLS 
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NEW r o r * STATE " ^ ^ O F B J O m g O . r A C O I T I O N 

SPECIAL PROJECTS UNIT 
LOVE CANAL MONITORING WELLS 
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NEW YORK STATE " o ^ V ^ T ^ S ™ L 

SPECIAL PROJECTS UNIT 
LOVE.CANAL MONITORING WEXLS 
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SPECIAL PROJECTS UNIT 
LOVE CANAL MONITORING WELLS 
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" ° * S T A T E = r „ » E « CONSERVATION-
SPECIAL PROJECTS UNIT 

LOVE CANAL MONITORING WELLS 
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* » YORK STATE ° ™ ™ T ^ % „ ^ C O N S E R l , T I O N 
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NEW YORK STATE DEPARTMENT OF FNVTwiMMrK.T.. 
DIVISION OF^SOLT^^TA^TE^ CONSERVATION 
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NEW YORK STATE DEPARTMENT OF FUVTUOMMCMT,. ~ 
DIVISIONI OF̂  SOL% T s T E

 T A L CONSERVATION 
SPECIAL PROJECTS UNIT 

LOVECANAL MONITORING WELLS 
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NEW YORK STATE DEPARTMENT OF FNVTPnMMcrMT 
DIVISION OP Sol!lD ̂M̂ TÊ  CONSERVATION 
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. SPECIAL PROJECTS UNIT 
LOVE CANAL MONITORING l/ELLS 
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NEW TORK STATE ^ ^ ^ V I ^ H T ^ CONSERVATION 

SPECIAL PROJECTS UNIT 
LOVE CANAL MONITORING WELLS 
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, 0 * STATE W / s g K f f t CONSERVATION 

, n j
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LOVE CANAL MONITORING WELLS 
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TABLE 1 
LOVE CANAL MONITORING DATA 
GROUNDWATER ELEVATIONS 

APRIL 1, 1984 - OCTOBER 31, 1984 

LOV-003-000771



840612 

•wELLiJUilfrEP ELEV ( FEET) 

8 4 0 6 1 3 

E L E V ( F E E T ) 

1 0 3 1 
I 0-J2 
1 09 ? 
i : s i 
1 0 £. 3 

i oe t 
10 9 9 
1 1 0 1 
I I 0 I M 
1 1 CL 

i . •: i 
: i ' J - » A 

I i t j 
I i 0 3 A 
i ; or 
;: O;'A 
: I ; • c-
1 I v/'-iM 
:; c 
i i C 3 M 

: 11 i 
i 11 
! 1 1 1 
I I I -I 
I ! . 5 
i ; i -
1 1 1 3 
1 1 1 9 
: ;GCA 
i ic-oc 
1 1 G 1 A 
i i o 1 1 
I 1 (- J c 
I I P 1 0 
] IS.?A 

. 0 
• 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 

0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 
i 0 

i 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

3 4 0 6 1 4 

ELEV ( F E E T ) 

'EPAPTMENT OF ENV 1 kUUr iLWi AL CONSERVATION 

LOVE CA i iAL WATER L E V E L MONITOK1NC DATA 

S A M P L I N C DATE 

8 4 0 8 2 9 S-10601 

ELEV 

8 4 0 8 3 0 6 4 0 8 3 1 

. 0 . 0 563.28 

. 0 . 0 570.47 

. 0 . 0 . 0 

. 0 . 0 570,61 
• 0 . 0 571.43 
. 0 . 0 570.41 
. 0 . 0 570.61 

• 0 . 0 569.62 
. 0 . 0 568.93 
0 . 0 567.67 
0 . 0 569.88 
0 0~ - — *T -» *> . 

0 . 0 . 569.. 30 
0 . 0 57 4.93 
0 . 0 57 1 . 19 
0 . 0 572.0 9 
0 . 0 57 0.39 
0 . 0 57.3.09 
0 . 0 571 .09 
0 . 0 570.45 
0 • o 570.16 
0 . 0 . 0 
0 . 0 568.70 
0 . 0 570.53 
0 . 0 569.02 
0 . 0 . 0 
0 . 0 570.73 
0 . 0 571.41 
0 . 0 57 1.23 
0 . 0 571.03 
0 . 0 570.62 
0 . 0 . 0 
0 . 0 565.33 
0 . 0 572.36 
0 . 0 566.44 
0 . 0 568.59 
0 . 0 570.63 
0 . 0 5.73.66 
0 . 0 569. 1 9 

! - E - I ! . ' : ^ . < F E E T ' E L E V , F t E T > ELEV (FEET) 

8409-9 

ELEV (FEET) 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 3 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 
, 0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
d 
0 
0 
0 
0 
0 
0 
0 
0 
0 

566.65 
570.69 
571.34 
571.^4 
571.25 
572.84 
570.67 
569.66 
569.00 
568.33 
570.26 

-13 
5o:. -2 
570>36 
571.25 
572.14 
570.7 0 
571.53 
572.96 
571.05 
570,66 

. 0 
568.25 
570.13 
569.39 

. 0 
574.67 
571.61 
5 7 0 . t l 
571.75 
570.46 

. 0 
565.52 
569.76 
566.46 
568.32 , 
570.90 
572.71 
569.65 

. 
. 0 565.. 92 
. 0 570.48 
. 0 570.80 
. 0 571.16 
. 0 571.21 
i 0 571.13 
• Q. 570.54 
. 0 572.09 
i 0 563.92 
. 0 SfcB.14 
. 0 5ro.10 
. 0 5.-3.20 
. p 563.3S 
. 0 570.70 
. 0 571,43 
. 0 57^.10 
. 0 571.20 
. 0 572.02 
. 0 568.12 
. 0 571.24 
. 0 571,00 
. 0 . 0 
. 0 571.44 
. 0 570.93 
. 0 563.23 
. 0 . 0 
. 0 570.94 
. 0 . 571.62 
. 0 571.47 
. 0 570.71 
. 0 571.72 
• 0 . 0 
. 0 565.53 
. 0 573.83 
. 0 56S.45 
. 0 563.39 
. 0 57 5.38 
. 0 571.08 
. 0 563.52 

..' 
641011 841012.,*; 

- - » • - - — i . 
ELEV (FEET) ELEV <FEETJ 

A . 0 566.62 
. 0 570.38 
. 0 371.OJ 
. 0 571.3S 
. 0 571.5< 
. 0 , 570.0$ 
. 0 \ 570.3f 
. 0 570.76 
. 0 568.9; 
. 0 568.71 
. 0 570.32 
. 0 -369.31 
. 0 569.9-
. 0 570.99 
. 0 571.83 
. 0 572.70 
. 0 571.54 
. 0 572.64 
. 0 569.89 
. 0 570.73 
. 0 571.52 
. 0 . 0 
• 0 368.91 
.6 370.78 
. 0 569.29 
. 0 . 0 
. 0 371.28 
. 0 . 572.12 
. 0 572.08 
. 0 570.43 
. 0 571.09 
. 0 . 0 
. 0 >370.53 
. 0 V567.83 
• Q 567.17 
. 0 570.50 
. 0 571.43 
. 0 571.23 
. 0 570.59 

LOV-003-000772



1.1. -• I i :. : M i i _ 

•EPARTMtNT OF ENV I Ho; J TLW i AL CONSERVATION 

LOVE CA.IAL WATER LEVEL MONITORING DATA 

S40612 840613 340614 .840801 

W£LLi-JUi1i-EF ELEV (FEET) ELEV (FEET) ELEV (FEET) ELEV (iTET) 

I 0 .) 1 
I G'J2 
1 099 
i :9 t 
1 OS j 
i c 3 r 
i 098 
I 099 
1101 
I 1 0 1 A 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
. u' 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- . . .. _._ 
. 0 . 0 563.23 . 0 
. 0 . 0 5~0.47 . 0 
• o . 0 . 0 . 0 
. 0. . 0 .5-0.6J . 0 
. 0 . 0 571.43 .' 0 
. 0 . 0 570.41 , 0 
. 0 . 0 570.61 . 0 
. 0 . 0 569.62 . 0 
• 0 . 0 568.93 . 0 
. 0 . 0 567.67 . 0 
. 0 . 0 569.88 . 0 
, I j — , o~ **30 3 » 5 S 
. 0 . 0 569. 30- . 0 
. 0 . 0 5 7 4 . 3 3 . 0 
. 0 . 0 57 1 . 19 . c 
, 0 . . 0 572.09 . 0 
. 0 , 0 570.S3 . 0 
. 0 . 0 57.9.09 . 0 
. 0 . • 0 571.09 .. 0 
. 0 . 0 570.45 : . 0 
. 0 , 0 570.16 . 0 
. 0 . 0 . 0 . 0 
. 0 . 0 568.70 . 0 
. 0 . 0 570.53 . 0 
. 0 . 0 569.02 . 0 
. 0 . 0 . 0 . 0 
. 0 . 0 570.73 . c 
. 0 . 0 571.41 . 0 
. 0 . 0 571,23 . 0 
. 0 . 0 571.03 . 0 
. 0 . 0 , 570.62 . . 0 
. 0 . 0 . 0 . 0 
. 0 . 0 565.33 . 0 
. 0 . 0 572.36. . 0 
. 0 . 0 566.44 . 0 
. 0 . 0 568.59 . 0 
. 0 . 0 570.63 . 0 
. 0 . 0 579.66 . 0 
. 0 . 0 593.13 . 0 

SAMPLING DATE 

840329 840S30 

ELEV (FEET) ELEV (FEET) 

566.65 
^70.69 
57 1,84 
'57 1 .24 
57 1.25 
572.84 
570.67 
569.66 
569.00 
363.33 
570.26 

. -13 
5C9.72 
J70.33 
571.25 
572.14 
570,7 0 
571.53 
572.96 
571,05 
570,66 

. 0 
5G8.25 
570.13 
569,39 

. 0 
574.67 
571.61. 
570.El 
571.75 
570.46 

. 0 
565.52 
563.76 . 
566.46 
568.32 • 
57C.90 
572.71 
50 9.65 

— - — _ • — 
E40S31 8409 .9 341011 B41012 .'; 

- • ... ELEV (FEET) ELEV MEET) ELEV (FEET) ELEV (FEETJ 
- - - . . . . . . . . . , \ 
. 0 5f.5.92 . 0 566.6^ 
. 0 570.43 . 0 570.3! 
, 0 570.eo . 0 571.02 
. 0 571.16 . 0 571.35 
. 0 571.21 . 0 571.5* 
. 0 571.13 . 0 

v 570.05 

• 9 570.54 . 0 \ 570.54 
i o 572.09 . 0 570.76 
. 0 St3.92 . 0 568.9! 
. 0 5cB.14 . 0 56B.71 
• 0 57 0.10 . 0 570.32 
. 0 5:-3. 20 0 -569.31 
. 0 563.35 . 0 569.95 
. 0 570.70 . 0 570.99 
. 0 571,43 . 0 571.83 
. 0 571:. 10 . 0 572.70 
. 0 571.20 . 0 571.54 
. 0 572.02 . 0 572.64 
. 0 568.12 . 0 569.89 
. 0 571.24 . 0 570.73 
. 0 571.00 . 0 571.52 
. 0 . 0 . 0 . 0 
. 0 571.44 . 0 568.91 
. 0 570.93 . 0 570.78 
. 0 569.23 . b 569.29 
. 0 . 0 . 0 .. 0 
. 0 570.94 . 0 571.28 
. 0 571.62 . 0 572.12 
. 0 571.47 . 0 572.08 
. 0 570.71 . 0 570.43 
. 0 571.72 . 0 571.09 
. 0 . 0 . 0 . 0 
. 0 565.53 . 0 >570.53 
. 0 570.83 . 0 V567.85 
. 0 569.45 . 0 567. 17 
. 0 563.39 . 0 570.50 
. 0 575.38 . 0 571.45 
. 0 571.08 . 0 571.23 
. 0 56 3.52 . 0 570.59 

LOV-003-000773



• ^ o i . 0 . 0 0 564.26 . 0 
-'03 . 0 . 0 n ZrZ '~Z ' '« 3 b - i , w • 0 562.83 562.08 , ( Q 

- _ * 0 5G4.,5 . 0 . 563.74 . O ' iKVoa « a . o ,• 15 ^ 5 .0 , 0 0 564.79 . 0 
" ' 0 566.21 . 6 . o .* o . 0 ° 5 6 „ 562.93 , . 0 

• 0 

. ' f 4 

841012 . 

IMC .v I u r i , a l H i t 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

LOVE CANAL WATER LEVEL MONITOPINC DATA 

SAMPL1NC DATE 

- * A . ° . V . l ? 4 0 6 1 4 8 4 0 3 0 1 S40829 " " s i c a r i o " 6 4 0 3 3 V " " a 4 0 9 i'9 ~e4 10 l" i " 

WELLNUMEER ^ E V . F E E T , ELE./_<F E £ T, ELEV_<FEET, ELfcv" (FEET) E L ^ E E E ^ ^ " t t m ELEV "(FEET! ELEV~ (FEET) ELEv '^EET 

: 2 :2 : 2 " l ^ " 7 : " ; *""""*; 
•n ro r . 0 . 0 . 0 i ° " ' 1 0 573.15 . o.s wt.-fc.572.se 

>»6 3D . 0 . 0 . 0 5-' ' „ ^ ! ' 0 572.22 . 0 5 rj. * 7 572, ?) 
1 1 ^ . . 0 . 0 0 r - ' n ' o ' ° 572.21 . 0 572,4fr 

. 0 . 0 2 37- n 0 5- ' '44 ' i 572.25 . 0 \ 573.51 
'"65C- . 0 . 0 . 0 5-- 49 ' J l - V l l ' J • H : ; ' 6 ! 5 ' 0 • 573.23 
; i 5 5 0 . 0 . 0 . 0 5 - 5- , ' J ^ T * ' ° 5 7 2 , 0 3 ' 0 572.11 

. 0 . 0 0 ^ * J Hi • 0 572.38 . 0 571.55 
• 0 . 0 5 • J . ^ . i ; b • 0. 571.77 . 0 571,63 

" f - C . 0 l 0 0 g ; . " : , • 1 ° ' 0 569.21 . 0 569.33 
. 0 . 0 J ^ T i ^ " 0 s- ' 2 ' 5 7 1 , 3 4 ' 0 570.96 

1 M 0 1 . 0 . 0 0 5-V09 ' n 5 - * ° 5 ; * 2 , 0 3 * 0 570.74 
- " ' ^ . 0 . 0 0 l ' 4 ' ° r r 5.^.01 . 0 572.99 573.30 , 0 
,.05 . o . ; ; \ i 5 - ° : ' S - • s ^ - s • ?• 570.56. 570.33 . • : • ! 
S»H . 0 569.16 , - 0 56*05 Sfifi- '-S" 3 * 6 ° ' 0 5 6 8 , 4 7 569.55 , . Q 

.0 570.37 o t U ' M • ' " ' o " ' ? 566 . 61-- - - 505. 9 9 - — ™ . - 0 

5121 .0 567.29 !o !"§ 'n * n ' S 5 6 9 , 3 6 5 6 9 , 2 4 '° 

31^1 . 0 h i . ! * '. 0 o * n - ° 5 6 6 , 6 8 5 7 0 , 5 0 5~0.41 J 
; , ! ! 2 • 0 567.69 . 0 ! J ' 0 ' o ' £ . 0 . 0 

. 0 567.63 . o -=ifi«; ' „ * 0 • 0 . 0 . 0 - , -0 
1M42 . o . o 566 41 5 6 6 : 6 o ' o ' ° . 562.21 565.59 565.19 

• 0 • 0 563.05 J ; J ' I • 0 . 0 . 0 .. /JO 
. 0 . 0 571.40 . 0 o ' o ' n ' ° ' ' 0 0 
. 0 . 0 567.59 n n ' ? ' 0 ' 0 . 0 . . . 0 

\\?\ . o . l l t ' s% : ° Q ; ; • 0°
 5 7 0 , 4 ? 570.47 £ „ S 

.t-I6G • 0 • 0 :2 :2 :0° : 0° : 2 , 0 

0 

0 

LOV-003-000774



NEW PJI-.I L - l iV IL 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

LOVE CANAL WATER LEVEL MONITORING DATA 

SAMPLING DATE 

3 10612 

••:-;LLiiuMEEtf L; 

v J O J K j 564,01 563.2S , Q 

>t«- -0 .'5 567^6 ° b . 1 IS - S 3 6 4 ' ! * 5 ' 6 4 ' 3 ° 563.57 \ i , J 
f ^ 3 ' 0 - 0 566.09 . 0 o 0 ' n ' 2 * 0 ' d 

' 0 ' 0 563.01 . 0 0 ' r, « - ' o 2 ' ' 0 • 0 i ' 0 
. 0 . 0 6.40 0 0 0

 5 6 d , 8 n 3 6 4 , 0 6 563.33 .' .? . 0 
f f V ? • 0 • 0 566.60 . o 0 ' 0 ' f t ' 0 * ° ' 0 

» . 0 . 0 SfiS.«54- . A • * , ' ? ' 0 . 0 . 0 , J> 

~ "* • • • 
. 

"-'Ccl? 34*514 • 3 4 0 5 0 1 - 3-40329 
- -- -

•• 
. _ 

ELEV (FEET) ELEV (;-'ELT ) ELEV (FEET) ELEV (FEET) 
.. 

. "36 7 . 13 . 0 . 0 . 0 
565.49 . 0 "?34, 96 563.59 
566. 13 . 0 • '565.09 . 0 
566.16 . 0- 564.90 . 0 
565.75 . 0 . 0. • 0 
565.15 . 0 . 0 . 0 
566.00 . 0 564. '36 . 0 

. 0 567.46 . 0 . 0 

. 0 566.09 . 0 . 0 

. 0 563.01 . 0 . 0 

. 0 6. 40 . 0 . 0 

. 0 566.60 . 0 . 0 

. 0 566.54 . 0 • 0 

. 0 . 0 . 0 . 0 

. 0 . 0 . 0 . 0 

. 0 . 0 . 0 . 0 

. 0 565. 13 . 0 . 0 

. 0 . 0 569.6£ . 0 

. 0 . 0 571.30 . 0 

. 0 . 0 570.54 • . 0 
• o . 0 . 0 . 0 
. 0 . 0 1 572.10 . 0 
. 0 . 0 569.r3 . 0 
. 0 . 0 570.17 . 0 
. 0 563.23 . 0 • 0 
. 0 . 0 569.04 . 0 
. 0 . 0 . 0 . 0 
. 0 . 0 . 0 . 0 
. 0 . 0 567.93 . 0 
. 0 . 0 . 0 . 0: 

. 0 . 0 . • o 
. 0 . 0 . 0 . 0 
. 0 . 0 . 0 . 0 
. 0 . 0 . 0 . 0 
. 0 570.50 . 0 . 0 
. 0 . 0 . 0 . 0 
. 0 . 0 . 0 . 0 
. 0 . 0 564.e5 . 0 
. 0 . 0 •55-1.65 . 0 

- - - - - - I ! " ! ^ ' . i ^ ! " ' E L E V ( I ' E E T ' ELEV (FEET) ELEVMFEET? 
0 • 0 ' . 0 . 0 
0 • 0 563.31 562.31 

0 . 0 . 0 . 0 
0 ' 0 . • 0 . 0 

X ' u • 0 .o • r, q 
? • 0 .o .o 4, o 

,. o 
V 0 

. 0 
• . 0 
. 0 
. 0 
• 0 

0 

• 0 , 0 , 0 . 0 

.o ,o 5 6 6 i l g \ ° ; 0 • J . .o . 0 . 0 
4 . 0 . 0 n — a cc , . 0 , 0 . 0 
• i :03 . 0 0 0 5 * ? 1 o ' r. 3 G 3 ' 7 9 • • 0. 5 7 0 . 4 0 5 6 9 . 5 9 

i.'E :'S : l - l ^ - :! £S:S • 
M : i ! i -I :m ' : l ^ .:S Sis Zl:n - i * 

m ^ n ;« -:y :» :» —:f ™ m 
B \] - . ii i i ™[i ™\i ^ ,,':;| 

: - ' 569.36 . 0 : 0 0 • * o * ° * ° ' 0 • 0 3 > 
566.04 . 0 0 0 n ' n ' ° . 0 . 0 . 0' 

4 l b l • 0 0 570 50 ' 0 " n • °, " ° ' 0 ' 0 , - . 

::H . :• : : : : l : l : i - •: i 

LOV-003-000775



ilK/J i . J . I . :.)'i'MTt. 

EPARTMENT OF ENVIRONMENTAL CONSERVATION 

LOVE CANAL WATER LEVEL MONITOR I fJG DATA 

SAMPLING IA1E 

840612 840613 84 0614 840301 840823 840330 E40S31 640919 841011 341012,. | 

»JELLi J'jrU:E ;< ELEV (FEET) ELEV (FEETl ELEv (FEET) ELEV (FEET) ELEV (FEET) ELEV (FEET/ ELEV (FEET) ELEV (TEET) ELEV (FEET) ELEV < FEET 1 

* 'J . 0 . 0 564.6 2 . 0 56 3.36' . 0 563.6 3 562.86 .........j •1207 • 0 . 0 5 6 j , 6 3 . 0 562.45 . 0 562.62 561.81 
421 1 . 0 . 0 . 0 - 564.67 . 0 563.50 . 0 563.74 562.93 
•J2T3 . J . 0 566. 1 7 564.98 .. 0 . 0 563.60 563.83 56 3.18 •. 0 
••,21 1 . 0 . 0 . 0 564.71 . 0 . 0 563.20 564.65 562.53 • • Q 
•t2 31 563.15 . 0 . 0 . 0 • o . 0 . 0 . 0 . 0 •• 0 

42 32 •"566 . 5 3 . 0 . 0 . C . 0 . 0 • °> ' . 0 . 0 \ ...o 
4 2 3? 566.53 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 
4 2 v 5 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 
4 .L 4 1 568.75 564.2e . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 
•..2 566. 1 1 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 
•12" 3 566.40 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 • . 0 
-•'25 -i . .55 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0. . 0 
; 567.7b . 0 . 0 . 0 . 0 . 0 . 0 • o . 0 . 0 

4 .6 i . 0 . 0 566.54 . 0 . 0 . 0 . c . 0 . 0 o 
4 .'62 572.09 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 

£ 3 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 •'. 0 
•j i : i . 0 . 0 . 0 563.99 . 0 569. -16 . 0 5G9.41 . 0 571.59 

5 '. • ! 2 . .0 . 0 . 0 575.55 . 0 569.96 . 0 564.52 . 0 566.10 
i i j 9 . 0 . 0 . 0 57 2.59 • . 0 572.17 . 0 572.0 3 . 0 571.69* 
5 1 C-i . 0 ... -o . 0 571.61 . 0 571.94 . 0 572.44 . 0 573.20 
5 1 05 . 0 . 0 . 0 569.35 . 0 559.50 . 0 571.33 . 0 570.04. 
5111 . 0 570.32 . 0 569.28 568.56 . 0 . 0 558.39 567.97 . . 0 
= 112 . 0 571.31 . 0 56B.7 9 . 0 . 0 567. 12 5EB.37 -5G*.// : ' . 0 
5 . 1 3 . 0 571.03 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . ' o 
3111 . 0 57 1 . 13 . 0 563.4 3 . 0 . 0 562.82 569.41 569.19 , - i 0 

1 I . 0 563.54 . 0 564.30 . 0 • o . 0 . 0 . 0 
5 1 22 . 0 570. 17 . 0 569.71 563.32 . 0 . 0 563.37 569.92 ';. o 
51 2 3 . 0 569.95 . 0 . 0 564.24 . 0 . 0 567.70 567.17 i . 0 
5124 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 ; . 0 o 
52 0 1 . c . 0 . 0 564.63 . . 0 563.35 . 0 563.53 . 0 562.75 
5.7. j 2 . 0 . 0 . 0 565.00 . 0 . 5571.65 . 0 563.77 . 0 563.04 

5 2 0 *i . 0 . 0 . 0 565.12 . 0 563.9 3 . 0 564.17 . 0 563.30 
: i o 5 . 0 . 0 . 0 565.13 . 0 56.4.60 . 0 567.sa . 0 564.16 
521 1 . 0 566.52 . 0 564.99 563.64 . 0 . 0 563.70 562.44 . o; 
•;;.2!2 . a 555.90 . 0 565.74 . 0 . 0 554.11 552.4 0 . 0: 
521" . 0 5t5.CC- . 0 565.03 564.60 . 0 . 0 564.78 564.03 . 0 
5214 . 0 565.94 . 0 565.12 . 0 . 0 564.62 564.75 564.12 . 0 
*J Z. - i , r . 0 5C1.34 . 0 . 0 . 0 . 0 . 0 . 0 

LOV-003-000776



EPARTMENT OF ENV IRONhCNTAL CONSERVATION 

LOVE CANAL WATER LEVEL MONITORING DATA 

SAMPLING DATE 

B40612 

WELL.JUMEER ELEV (FEET) 

522 3 
5224 
5231 
5241 
6101 
6102 
Gi03 
CI*? 
t i l l 
'3 112 
£ 1 1 i 
-:; 14 
e i 2 i 
6 122 
6 I 3 3 
6 I 34 
£ 1 4 1 
e 142 
£ 143 
6 144 
£ 1 46 
6201 
£ 203 
"2or 
£-203 
*21 1 
£212 
521 3 
£•214 
6221 
£•2 22 
62 33 
62 34 
•3241 
£2 42 
6 24 3 
£•244 
"245 

840613 840614 040801 

ELEV (FEET) ELEV (FEET) ELEV (FEET) 

5G5.20 
. 0 
. 0 
. 0 
. 0 

5"1.63 
569.49 
570.73 

"".559.n 
567.97 
5G9.57 

. 0 

. 0 
564.34 

. 0 

. 0 

. 0 
568.90 
5G4.35 

. 0 

. 0 

. 0 
564.41 
564.83 
5G4.83 
564.77 
564.79 
564.B3 

. 0 

. 0 
561.47 

. 0 

. 0 

. 0 
565.05 
560.88 

. 0 

. 0 

. 0 

-. — - — -
. 0 566.65 . 0 
. 0 566.97 . 0 
. 0 . 0 . 0 
. 0 . 0 566.14 
. 0 . 0 565.96 
. 0 . 0 . 0 
. 0 . 0 . 0 
. 0 . 0 . 0 
. 0 • - v 0 • • 0 
. 0 . 0 . 0 
. 0 . 0 . 0 
. 0 . 0 . 0 
. 0 . 0 . 0 
. 0 . 0 . 0 
. 0 . 0 . 0 

569.54 . 0 . 0 
. 0 . 0 

. 0 569.12 . 0 

. 0 . 0 . 0 

. 0 564.B3 . 0 

. 0 571.59 . 0 

. 0 . 0 . 0 

. 0 . 0 . 0 

. 0 . 0 . 0 

. 0 . 0 . 0 

. 0 . 0 . 0 

. 0 . 0 . 0 

. c . 0 . 0 

. 0 . 0 . 0 

. 0 . 0 . 0 

. 0 . 0 . 0 

. 0 . 0 . 0 
567.81 . 0 . 0 
568,44 . 0 . 0 

. 0 566.19 . 0 

. 0 . 0 . 0 

. 0 565.90 . 0 

. 0 565.93 . 0 

. 0 . 0 . • 0 

840829 340830 

ELEV (FEET) ELEV (FEET) 

840831 840919 

ELEV (FEET) ELEV (FE.ZT) 

563.83 
564.55 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 
. • . . 0 
568.32 

. 0 
: . 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 
. 0 

. • o 
. 0 
. 0 
. 0 

564. 13 
. 0 
. 0 
. 0 
• 0 

. 0 

. 0 

. 0 

. 0 

. 0 
571.12 
563.80 
570.29 
5TS. i :> 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0. 

. 0 

. 0 

. 0 

. 0 

. 0 
563.19 
563.45 
563.80 
564.05 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 
.. 0 
. 0 
. 0 
. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

c 
557.£3 
363.-1,3 
569.23 
569.15 

. C 
568.60 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 
563.11 
563.13 
565.49 
561.44 

. 0 
564.09 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

. 0 

553.59 
564.67 

. 0 

. 0 

. 0 
570.96 
3G7.58 
570.53 

568.24 
571.02 
571.89 
570.2S 

. 0 
569.96 

. 0 

. 0 
569.24 

. 0 

. 0 

. 0 

. 0 
363.42 
563.51 
563.33 
563.98 
563,31 
363,43 
566,69 
562,81 

, 0 
564.10 

. 0 

. 0 
564,24 

. 0 

. 0 

. 0 

. 0 

841011 

ELEV (FEET) 

552.36 
564.02 

. 0 

. 0 

. 0 
571.42 
570.02 
570.19 
5f3.37 
5G7.98 

569.95 
570.75 
570.60 

. 0 
568.19 

. 0 

. 0 
569.05 

. 0 

. 0 

. 0 

. 0 
562.52 
562.73 
563.77 
563.29 
562.47 
562.52 
562.31 
562.44 

. 0 
363.42 

. 0 

. 0 
563.46 

. 0 

. 0 

.* 0 

. 0 

841012 . j 
* 

ELEV (FEETj 

•;p 
. , 0 

. 0 

--:"} 
. o 
. o 
• o. 
. 0 
. 0 

, ;.. 0 
• A 

4: 

0 

J 
.;o| 

vOj 

i 
i 
o 
o. 
0j 
01 
Oi 
0' 
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I4L.W U l l ' J l h . L 

APARTMENT OF ENVIRONMENTAL CONSERVATION 

LOVE CANAL WATER LEVEL MONITORING DATA • ,. 

SAMPLING DATE '. 

840512 E-40613 840614 840801 840329 E40330 3 4 0 8 3 1 840919 841011 841012 ... t 

WELLNUMEER ELEV (FEET) ELEV (FEET) ELEV (FEET) ELEV (FEET) ELEV (FEET) ELEV (FEET) ELEV (FEET) ELEV (FEET) ELEV (FEET) ELEV (FEET ft 

6246 5 6 7 . 1 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 . 0 • ..-(Q 

" " " * " 7 " ~ " > j ^ | 
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The preceding document(s} has been refilmed 
to assure legibility and its image appears 

immediately hereafter. -

I 

' ' 
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F I G U R E B . I 

LOVE CANAL GROUNDWATER MONITORING PROGRAM 
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FIGURE 2 

MONITORING WELLS OFF-SITE 
(WITH RISERS) AT LOVE CANAL 
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LOVE CANAL GROUNDWATER MONITORING PROGRAM 

99th STREET 

m 

s 

100»h STREET 

101 si STREET 

5 
a 

§ 2 102nd STREET 

WELLS WITH RISERS (OUTSIDE THE FENCE) 
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Table 2 

Analytical Results of 
Monitoring Wells at 
Love Canal 
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MC 

Sample #: 5 / / / 

co2. ool 

METALS RESULTS 

ICP 

PARAMETER 

Ag 

DETECTION 
LIMIT 

3. 

SAMPLE 
CONCENTRATION PARAMETER 

As 

Be 1 . t.s He * 

Cd 10. Se 

Cr M. Sb 

Cu 2. T1 

Ni IS. !<??. 
Pb So. 2 / 2 . 

Zn 3. 224. 

OATE: 

PROJECT #: 857-42 

LAB #: 492c 
FURNACE 
DETECTION 
LIMIT 

(6-

fo. 

ID. " 

SAMPLE 
CONCENTRATION 

<fo. 

< te. 

<(0 . 

COMMENTS: 

»Sg by CVAA 

Procedures 1n accordance with: 
Test Methods for Evaluating 
Solid Wastes. SW-846, 2nd Edition, 
USEPA, Washington, O.C. 1982 Robert Masc/leld, Lab Manager 

LOV-003-000787



MC 

Sample #: c I 1 

METALS RESULTS 

DATE: 
PROJECT #: 857-̂ 2 
LAB #: V ^ / 

ICP FURNACE _ 
DETECTION SAMPLE DETECTION SAMPLE 

PARAMETER LIMIT CONCENTRATION PARAMETER LIMIT CONCENTRATION 

Ag 3. * 3. As 10. iz. 

Be I. M He * 

Cd lo. * 10. Se to. <IO. 

Cr 1?. Sb 10. <tn. 

Cu z. IX. T 1 lo. </£>. 

Ni IS. 114. 

_ -.- - • Pb So. 32?. _ -.- - • Zn 3. 2.79- • 

COMMENTS: 

»Hg by CVAA 

Procedures 1n accordance with: 
Test Methods for Evaluating 
Solid Hastes. SM-846, 2nd Edition, 
USEPA, Washington, O.C. 1982 
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Sample #: ~S I I < 

METALS RESULTS 

OATE: 8 

PROJECT #: 8 57—A 2 

LAB #: 

ICP FURNACE 

PARAMETER 

Ag 

OETECTION 
JLIHIT 

3. 

SAMPLE 
CONCENTRATION 

J. 
< s. 

PARAMETER 

As 

DETECTION 
LIMIT 

<M> 
SAMPLE 

CONCENTRATION 

II. 

Be f. 1.4 He * 

Cd fo. 11. Se 10. <lo. 

Cr 4. S2 . Sb IG. ; <lo 

_ Cu 1. ?s. • . T * to. <IO. 

_ N i _ _ IS. 

Pb So. 

Zn 3. 3 i o . 

COMMENTS: 

*Hg by CVAA 

Procedures In accordance with: 
Test Methods for Evaluating 
Solid Hastes. SW-846. 2nd Edition. 
USEPA. Washington. O.C. 1982 
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INC 

Sample #: j> &-JS 

METALS RESULTS 

PARAMETER 

Ag 

Be 

Cd 

Cr 

Cu 

H i 

Pb 

Zn 

ICP 

DETECTION 
LIMIT 

3. 

I 
lo. 

4. 

is. 

So. 

SAMPLE 
CONCENTRATION 

* 3. 

21 . 

23<?. 

/27-

PARAMETER 

As 

Se 

DATE: e -Z I -8<f 

PROJECT #: 857-42 

LAB #: V ? i 3 

OETECTION 
LIMIT 

10. 

02. 

IP. 

—ML 
10. 

SAMPLE 
CONCENTRATION 

<7P, 

COMMENTS: 

*Eg by CVAA 

Procedures 1n accordance with: 
Test Methods for Evaluating 
Solid Hastes. SW-846. 2nd Edition, 
USEPA, Washington, O.C. 1982 
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Sample #: £11 ' 

002. 00s 

METALS RESULTS 

OATE: g - 2 ( - 8 V 

PROJECT #: 857-42 

LAB #: Hx4 

PARAMETER 

Ag 

IC? 
DETECTION 
LIMIT 

3. 

SAMPLE 
CONCENTRATION 

< 3. 

PARAMETER 

As 

FURNACE 
DETECTION 
LIMIT 

10. 

SAMPLE 
CONCENTRATION 

<ID. 

Be 1. ± 1. He * <D.1. 

Cd \o . ' * To; Se 10. <(o. 

Cr *4. L.4 Sb 10. <I6. 

Cu 2. 2C. T1 10. </0. 

Ni IS. SS. 
Pb SO. icl. 

Zn 3. 2c9. 

COMMENTS: 

*Hg by CVAA 

Procedures 1n accordance with: 
Test Methods for Evaluating 
Solid Wastes. SW-846. 2nd Edition. 
USEPA, Washington. O.C. 1982 Robett Maxff̂ ld. Lab Manager 
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Sample #: I 

ZfW\ OOZ 00(o 

METALS RESULTS 

DATE: 8V 
PROJECT #: 857-42 

LAB #: 

ICP FURNACE 

PARAMETER 
OETECTION, 

LIMIT & 
SAMPLE 

CONCENTRATION PARAMETER 
DETECTION 

LIMIT 
SAMPLE 

CONCENTRATION 

Ag L. As 10. 21. 

Be 2. l.(o He * C.CL <O.CL 

Cd 20> < ZO. Se lo. <io. 

Cr ?. zz. Sb ;n </0. 

Cu 51. T l lo. 

Ni So.' l(cl . 

Pb 1 CO . 4lZ. 
Zn Co. 495. 

C0M3ENTS: 

*Hg by CVAA 

Procedures 1n accordance with: 
Test Methods for Evaluating 
Solid Wastes, SW-846. 2nd Edition. 
USEPA. Washington. O.C. 1982 Lab Manager 
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Sample #: C / / 

££84 ool 001 

METALS RESULTS 

OATE: # - 1 . } - & c ( 

PROJECT #: 837-42 

LAB #: 4924 
IC? TORNACE 

PARAMETER 
DETECTION SAMPLE OETECTION SAMPLE 

PARAMETER LIMIT CONCENTRATION PARAMETER LIMIT CONCENTRATION 

As 3- As <IO. 

Be 1. < I . He * <0.^ 

Cd < / o. Se to. <\0. 

Cr 

Cu 

2 / . Sb /a </o. Cr 

Cu "? 45. T l fo. < / 4 . _ 

Ni 15 . ~ . . . . . . 

< / 4 . _ 

Pb 5o . 
~ . . . . . . 

< / 4 . _ 

Za l<\2\ 

< / 4 . _ 

COMMENTS: 

*Eg by CVAA 

Procedures 1n accordance with: 
Test Methods for Evaluating 
Solid Hastes, SW-846, 2nd Edition, 
USEPA, Washington. O.C. 1982 Robert MaxMe/ld, Lab Manager 
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Vcrsai 
Sample #: S ' ^ I ~ 

M OOZ ' 6C& 

METALS RESULTS 

DATE: 

PROJECT * : 857-42 

LAB #: 

ICP FURNACE 
DETECTION SAMPLE DETECTION SAMPLE 

PARAMETER LIMIT CONCENTRATION PARAMETER LIMIT CONCENTRATION 

ft**) 
Ae 3. As 

Be 1 . < 1. H e * 

Cd lo . <I0. Se IO. 

Cr H. q.s Sb /a. <m 
Cu 2 . 31. 

Ni iS. Zo - * 

Pb So . S(o2 . 

* 

Zn 3 . 111. 

COMMENTS: 

»Eg by CVAA 

Procedures 1n accordance with: 
Test Methods for Evaluating 
Solid Hastes. SW-846, 2nd Edition. 
USEPA. Washington. O.C. 1982 
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Vcrss&r. K 

Saaple / : • £ >' <~- / 

METALS RESULTS 

OATE: Si/ 

PROJECT #: 857-42 

LAB #: 

ICP FURNACE 
OETECTION SAMPLE OETECTION SAMPLE 

PARAMETER LIMIT CONCENTRATION PARAMETER LIMIT CONCENTRATION 

Ag 3. + 3 . As </n. 
Be L * / . He * OX 

Cd .to: < lo. Se 10. </o. 

Cr 

Cu 

- 4. 22. Sb /a </o. Cr 

Cu 2. Zo . . /o. 
Ni /5 \ U. — 
Pb 5V>'. ZHl. 

— 

Zn 3 - 121. 

COMMENTS: 

»Hg by CVAA 

Procedures In accordance with: 
Test Methods for Evaluating 
Solid Wastes. SW-846. 2nd Edition. 
USEPA. Washington. O.C. 1982 Robttrt Maxfftld, Lab Manager 
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Vcrssar., 

PARAMETER 

Ag 

Be 

Cd 

Cr 

Cu 

Pb 

Zn 

COMMENTS: 

•Eg by CVAA 

Saaple #: -1: ^ — / 

£££4 <502 OtO 

METALS RESULTS 

OATE: g-Zt-SV 

PROJECT #: 857--? 
LAB #: 4? 2.9 

I C ? 

DETECTION SAMPLE 
LIMIT CONCENTRATION 

3 : < 3 . 

FURNACE 
x OETECTION SAMPLE 

PARAMETER LIMIT CONCENTRATION 

As ID. <!€>. 

1. 1 
< 

He * fli tO.£f 

lo . 26. Se /O. <f0. 

Sb f d . <7S. 

2 - 24. Ti < 7 0 . 

15. / 7 . 

5 o . 17 0. 

3 . I t 2 . 

Procedures 1n accordance with: 
Test Methods for Evaluating 
Solid Hastes, SW-346. 2nd Edition, 
USEPA, Washington. O.C. 1982 
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Sample #: C / ^ 

ooZ oil 

METALS RESULTS 

DATE: & 

PROJECT #: 857-A2 

LAB #: V ^ 3 0 
ICP FURNACE 

PARAMETER 

Ag 

OETECTION 
LIMIT 

SAMPLE 
CONCENTRATION PARAMETER 

As 

OETECTION 
LIMIT 

tc. 

SAMPLE 
CONCENTRATION 

<IO. 

Be 1. < / . He * <a SL 

Cd 10. 2A. ; e to. <va. 
Cr H- 5M /o. 
Cu 1. 25. <id. 

Nl IS. zs. 
Pb 50. 

Zn 3- 33. 

COMMENTS: 

»Sg by CVAA 

Procedures In accordance with: 
Test Methods for Evaluating 
Solid Hastes. SW-846, 2nd Edition, 
USEPA. Washington. O.C. 1982 

LOV-003-000797



Saaple #: ~ ~ - V 

£££4 ooz '013-

METALS RESULTS 

COMRENTS: 

*Eg by CVAA 

DATE: 

PROJECT #: 8 57.-4 2 

LAB #: 3 I 

PARAMETER 

Ag 

:c? 
- DETECTION 

LIMIT -

3. 

SAMPLE 
- CONCENTRATION 

3. 

PARAMETER 

As 

Be 1 . «.3 He * 

Cd 10. 27. Se 

Cr 4. 6,-2 Sb 

Cu < /?. T l 

Ni i s . 32. 

Pb 33*. 

Zn 3. l3(o. 

FURNACE 
OETECTION SAMPLE 
LIMIT CONCENTRATION 

ti. 

0.X 

to. </n. 

/o. </c. 

/c. </o. 

Procedures 1n accordance with: 
Test Methods for Evaluating 
Solid Hastes. SW-846. 2nd Edition, 
USEPA. Washington. O.C. 1982 Robert Maxfleld, Lab Manager 
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857.002-42 

3NA DATA SUMMARY 

FIELD# SNA COMPOUNDS 
DETECTED 

RR-84-002-001 ND 
RR-84-002-002 ND 
RR-84-002-003 3 / ' 5* ND 
RR-84-002-004 72- / 5 ND 
RR-84-002-005 ND 
RR-84-002-006 _rr / y ND 
RR-84-002-007 ND 
RR-84-002-008 ND 
RR-84-002-009 ND 
RR-84-002-010 ND 
RR-84-002-011 ND 
RR-84-002-012 ND 

ND= NONE DETECTED 
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857.002-42 

VOA SUMMARY 

FIELD* VOA COMPOUNDS 
DETECTED 

RR-84-002-001 

RR-84-002-002 

RR-84-002-003 

RR-84-002-004 

RR-84-002-005 

RR-84-002-C06 

RR-84-002-007 

RR-84-002-008 

RR-84-002-009 

RR-84-002-010 

RR-84-002-011 

RR-84-002-012 

f i r 1 

r / 2 "2-

NO 

ND 

HQ 

ND 

ND 

Methylene Chloride 42 ppb 

ND 

ND 

ND 

ND 

ND 

ND 

ND-NONE DETECTED 
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VCB'SSH INC. 

Matrix; wffTz/e. 

U n i t s : ^ 
u ' 

Pesticiza Z&z* Sunr.ary 
857.2-

v 7 v/ A./ 

A-BHC 0.2S 

i 

i 
1 . i : J i ! i i 1 

i 
. 1 

LINDANE 
i 

1 
i 

i ; 

1 \ j 
3-BHC i i '. • i 

i ; 
i 1 
i ! 

i 

i 

HEPTACHLOR ' ! . : 1 1 i 

D-3HC 3.6 i 

ALDRIN r i < i 

HEPT.EPOX I.f i 
» • • • m 

AENDOSULPAN .. 1. i 

DIELDRIN 
1 

j • i 
! : i i 1 

PP 1 DDF. ! I ! < ! - I 1 1 i 
ENDRIN i ! ; i i 
ENDOSULFAN ! ! i i i l 
pp'DDD 1 ; i i i 1 _ 
DDT j 1 i ! 1 1 ! 1 
ENDRIN ALD. ' i i. i i 1 
ENDOSULFATEI i ! ! i ; i 1 

i 

i ; f i ' s i • i | i 
' F00TN0T r. * A niajor unidsntifis-;: ' Icn prioKty-pplluilantJpieak was found ijn tht 1 I 

62 fraction -;or seraies in 857.4.2. 1 1 
1 • ! : 1 ! i • | 1 1 1 ! • 63S0 VERSAR CENTER O P A BOX 1549 o SPRINGFIELD. VIRGINIA 22151 O TELEPHONE: (703) 75O-3000 • TELEX: 901125 
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( 

QC SUMMARY 
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I.F.VF.I. " X ] 

WATER X . 

| Y n l s t l l e 

MATF.M SlilMOCAl ERCEHI" RECOVERY SIMHARY 

nmiRAiTim V IK;AH IMC. 
HMI. I.EVF.I. " 

CUtllRACT 110. C O C O ( n ( o [ 
III (.11 I.EVF.I. 
OTHER ( S p e c i f y ) 

m«ttit *M( 

No. 

/ / f l DftWI 

Wit*??:*'./ 

ff!k\. 

.'/«•/ «»/ «n 

H r e s t l c M e | - | IHonln | 

To I lift R Z 

( « r , - j | » 

r i» 

—To' 
_ lo r 

i or 

lo ' | 

JU.... 
A J<> 

rire 
(B5-
121) 

nn 

.id. a* 

.nl.36 
<VL 
)r.l3l. 
>I'V3 

- i v i ; ? 
DIcMoro -

etlistte 

10a 

if: 
„AJAL 
JU> 

.jfr 

»Ul ro -
lienr.ene 
(41-120) 
_7,n 
~n 
3± 
5 1 

2 -F Iooro-
b I |>li«iiy I 

(»5 

i -V.-r-

^:ii-C2S) 

: i ; r 

3 0 . 

10. 
1.1 

3.7=. 

K'L 
'13 

...___*Zt... 

3J5... 

! - '17- . 
I_3I^ 

. fltenol 
( 15 -96 ) 

2 - F | u o r o -
ptienot 

(23-107) 

Tr Ihromo-
pfirt iol 

( 2 0 - 1 ( 5 ) 

'In'" 
VI -

K1 
"t,f" 

f? 
—is" 

, 

K1 
"t,f" 

f? *7 

XZ^_ 
101 

• 11 fP 
HZ 

*7 

XZ^_ 
101 

• Y Z . 
1 
- . i i ... 

i i t * 
{ • • » • 

_ y z _ . 

_ MX... 
_ . * ! _ . 

H__ 
IT*. 

—At-

1 
- . i i ... 

i i t * 
{ • • » • 

t l i l o t c n -
«l»t t? 

( 6 / - I I V ) * 

. 2 . 1 . ' . -
TCIlll 

( ? } - l ' . B ) 

* Aureilufced vntuet are outnlde of t|C I.IMI10. 
A.lvHnrjr 1.1*11 

Comments! 

c L l A , r - y ^ a ^ l y j - . j o f U ^ VOî . ^ . _ 

Volnt t lent 
Senl -VoMt Atent 
Teal ens 

out of I outside of H c Mnsl'tB 
_j5_ out of yt/ i on t i l ' l e of f]C I (mite 

out of _ { nut aide of 1|C llmltB^-—« 
out of 1 ootnlde of. »J0 I U J I B U n i t s R e v l s : 
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KATS5R SP3R2 iYJ>?'MiLlt/RECOVERY 

CASE HO. 
L>W LEVEL 
WATER 
qc RF.roRT• 5^5 1. Z-M2. 

CONTRACTOR Vt-ftsnJ 
HEO. LEVEL , 
SOIL/SED. • 

CONTRACT HO. COOO(p(o\ 
men i.r.vEL ~ — 
OTHER (Speci f f ) " 
OIIITS ; c t r c l e ) «(7hj[*' 

FRACTIOII 

VOA 

I" " 
I conromm 
I "l, •:! ,^|^o~ti»eil»jrleiie] 
I f i if itloi»»eilijrlene 
I riiioroiienzene 

*>KVi Wl vit\ Toiueiie 
I nenzene 

n/n 
I j tfi^-JrIcKTotooeniene 
I Acensplttltene 
I 2 r ^-i ) lni l rotol»ene 

ei f l j f i l Oft*, I SI - II- Butylplansiste 
l_Tjrtene_ 
I M-llitroBQiii-H-rropyiaBlne 

ACID 
I 

I j ,4-l)ichiorobentene 
I Pentachlofoplicnol 
I Phenol 
)~1 -Cli j o r oplienot 

MVl 00l-a>l\ P-Chtof-H-CresoT 
I ^ f l l t rophenoi 

"1 T.lnd l ine 
PEST | l l ep f chlor 

9 |_Aftlr In 

I Emtrln 
j p,p-j»DT 

"colfCT~Sp|rE" |rf)Hcr["~u 5~cTi?lfT7t *"* 
AmiED. | m i n/.o.i tr.ii j REC 

35 

too 
tot> 
loo 
loo 
ZOO 

•Aster Isked vnlnes are outside QC l im i ts . 

I T.O 
I .54, * 

! 5-f 

T~7t(r I str 

IQO I fel I t ,? 

2oo i 65 j 33 

\3.b \7JU 

\y,i 

<*0S'Tli-"5» 

<*0f 

<*oi 

j 9 - i j / 
6 2 - i i / 

<n: twEcovERT Liiiirf;? 
Sfii I 'WATER"'!' iioii.' 

<nx j 6i-i'.V 
<in I / l - i i i i 
<\M I 75-110 
<iu I ?6£iiV 
<fix [ H - i iF 
a o T I J 9 - 9 T 
ooi'rii-iiS"" 
<5bz j"i4'-"%" 
o«n li-nr 
<|ojr26-iir 
oorr̂ P1!!?." 
<3f«J~36- 9T 

M'MH 
59 i 19 
M-iii" 
In-1 or 
"ii-i ir 
"iii- hrt~ 

29-irr__ 
3'i-Mi2 j 

~li-i2&—"| 

'i/-li»9" _ l 
2 6 - 9 0 " I 

I COiniEIIT! 
I • 
I 
I" " 
I • 
I ~ 
l~ 

j Z Z Z 

To- 80 
"56^1 J3T! 
~5IM3I \ 
«tPii(T| 

<«ornmiri 
<?drr3M2rr 

RPOt VOAs 

B/n 
ACID 
PEST 

ont of | outside QC Halts 
out ol 2 4 I outside qc limits 
out of " | outside qC limits 
out of £ 1 outside qC limits 

RECOVERY! ' VOAn O 

ACID o_ 
.'' PEST ~0 

outside of fM: limits 
outside »f qc limits 
outside ol qc IImlts 
outside of <)C I Imlts 

Rcvl- ( k/Ol 
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Jack Ryan 
Room 317 
Bureau of Water Research 
NYS Dept. Environmental Conservation 
50 Wolf Road 
Albany, New York 12233-0001 

Reference: Versar Report Number 857-45 

Jack: 

Please find enclosed our report for sample numbers: 

RR84-002-13, -14, -15, -16, -17, -18. -19, -20,-21, -22, 
-23, -24 

Received from S. Barlow on 7/13/84. 

Should you have any questions concerning these data please 
contact me at your earliest convenience and refer to the above 
report number. 

nso 

RECElVFn 

OCT 241984 I 
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METALS DATA 
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Saaple #: <o f^f j 

*£o"r 002. IS 

METALS RESULTS 

DATE: 
PROJECT #: 857-4 5 

LAB J: S i l l 

PARAMETER 

ICP 

OETECTION 
LIBIT 

SAMPLE 
CONCENTRATION PARAMETER 

FU2XACE 
OETECTION SAMPLE 

LIMIT CONCENTRATION 

Ag 10. <I0. As IO. <to. 

Be / . < 1. HR * 

Cd 10. 10. Se 10. <ft0. 

Cr Sb 10. <I0. 

Cu T l to. <IO. 

Ni 2o. 29. 

Pb 302. 

Zn 10. ns. 

COMMENTS: 

»Eg by CVAA 

Procedures In accordance with: 
Test Methods for Evaluating 
Solid Wastes. SW-846, 2nd Edition. 
USEPA. Washington. O.C. 1982 , Lab Manager 
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METALS RESULTS 

DATE: 
PROJECT #: 857-45 

LAB J: SIIZ 

ICP 
DETECTION SAMPLE 

PARAMETER LIMIT CONCENTRATION 

Ag 10- < l ° • 

7D&KACE 
OETECTION SAMPLE 

PARAMETER LIMIT CONCENTRATION 

As 10. <16. 

Be /. < ! • H« * 0. a <r/5.a 

Cd 16. II. Se lO. <(0. 

Cr £2 Sb /£. <Vo. 

Cu AO. <2D. TI /a <io. 

Ni SO. <ZO. 

Pb Stf. /0V. 

Zn /£. ff-

COMMENTS: 

»Hg by CVAA 

Procedures In accordance with: 
Test Methods for Evaluating 
Solid Wastes. SW-846, 2nd Edition, 
USEPA. Washington, O.C. 1982 
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Versa*. 
Saaplef: & / / ~L 

<e/eg*f ooz is 

COMMENTS: 

»Sg by CVAA 

METALS RESULTS 

DATE: 8 
-

* *?A 
PROJECT #: 857-45 

* *?A LA6#: SI 19 

ICP 
* *?A 

FURNACE 

PARAMETER 
DETECTION 

LIMIT 
SAMPLE 

CONCENTRATION PARAMETER 
DETECTION 

LIMIT 
SAMPLE 

CONCENTRATION 

Ag 10. As 16. <io. 

Be 1. <7. HR * £?.r> <0.2 

Cd 10. <10. Se lo. <ta. 

Cr V. 2Q. Sb 10. <10. 

Cu 2o. f8. TT 10. </0. 

Ni 2o, St. 

Pb £o. 1X2. 

Zn 120. 

Procedures 1n accordance with: 
Test Methods for Evaluating 
Solid Wastes. SW-846. 2nd Edition. 
USEPA. Washington. O.C. 1982 

% 

Robert Max^eld. Lab Manager 
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Saaple #: Q £ / 

HAM 002. \U 

METALS RESULTS 

DATE: 

UA//7S 
PROJECT <: 857-4 5 
LAB #: SI2Q 

COMMENTS: 

»Hg by CVAA 

PARAMETER 

ICP 

DETECTIW 
LIMIT 

SAMPLE 
CONCENTRATION PARAMETER 

FURNACE 
DETECTION 

LIMIT 
SAMPLE 

CONCENTRATION 

Ag ID. <IO. As 10. <I6. 

Be 1, <l. He * 0.2 <0.2 

Cd W. </D. Se V. </0. 

Cr t. Sb 10. <ID. 

Cu 2o. 10. <r/o. 

H i . 3.0. <SO. 

Pb So. S2. 

Zn 16. 6S. 

Procedures In accordance with: 
Test Methods for Evaluating 
Solid Wastes. SW-846. 2nd Edition, 
USEPA, Washington. D.C. 1982 Robert Maxf1/ld, Lab Manager 
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Saaple #: £ / / / 

HETALS RESULTS 

DATE: 3^>gf 
PROJECT #: 857-45 
LAB #: £J2J_ 

COMMENTS: 

• S g b y C V A A 

PARAMETER 

ICP 
OETECTION 

LIMIT 
SAMPLE 

CONCENTRATION PARAMETER 

FURNACE 
DETECTION 

LIMIT 
SAMPLE 

CONCENTRATION 

Ag 70. <20. As to. 

Be 2. 2.1 Ha * O.I 0.2) 

Cd 20. <3LO' Se lo. <>D. 

Cr e. 2U. Sb 10. sto. 
Cu to. T l Id. 

NI 10*/. 

Pb loo. 

Zn <20. 

Procedures in accordance wUh: 
Test Methods for Evaluating 
Solid Wastes. SW-846, 2nd Edition. 
USEPA. Washington, D.C. 1982 Robert Maxf/eld. Lab Manager 
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(LHW COX I? 

COMMENTS: 

»Hg by CVAA 

METALS RESULTS 

UAitlS. 

PARAMETER 

ICP 
OETECTION 

LIMIT 
SAMPLE 

CONCENTRATION PARAMETER 

Ag 10. As 

Be t. <ri. Hg * 

Cd /o. <I0. Se 

C r . Sb 

Cu <ZO 

N i JO. <20 

Pb So. 91. 

Zn to. to. 

OATE: 

PROJECT #: 857-4 5 

LAB #: 

FURNACE 
DETECTION 
LIMIT 

Id. 

SAMPLE 
CONCENTRATION 

<IO. 

<io. 

Procedures In accordance with: 
Test Methods for Evaluating 
Solid wastes. SW-846. 2nd Edition. 
USEPA. Washington. O.C. 1982 Robert Maxf/eld. Lab Manager 
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METALS RESULTS 

OATE: 

PROJECT #: 857-A5 

LAB #: S I 3 . 3 

ICP FURNACE 

PARAMETER 

ICP 
DETECTIOi 

LIMIT 
SAMPLE 

CONCENTRATION 

Ag 10. <10. 

Be / . <l. 

ca lO. <I0. 

Cr i. /9. 
Cu <20. 

Ni 2a. 2J. 

Pb So. 2oC. 

2a 

DETECTION SAMPLE 
PARAMETER LIMIT CONCENTRATION 

As 10. </o. 
Ha * C2 <0.2 

Se 10. <fd. 

Sb 10. </o. 

10. 

COMMENTS: 

*Hg by CVAA 
i 1 

Procedures In accordance with: 
Test Methods for Evaluating 
Solid Wastes. SW-846. 2nd Edition, 
USEPA, Washington, O.C. 1982 
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lATE: , 11- 'U=,j9 
PftaJEtt 1: _,s..,s ... 7_-~,..,"~ __ _ 

us 1: S I :1..1./- · 

ta !'flaM ACE 
Llrntiifm SAJIU'U D£![tll01 SAMPLE 
~t CQNC£611ATI~ L~lt tOitE•TlATlOD 

._!'l. l!J . ._ <lfJ.. As _lD. __ <;a 

.. ~·~ <tl . .!L. _]>e _!.::_._ <!. l'ls -111 

Cc1l 
..... =-set._ 

b. <ttl: Se _..Jp,.,__ <M, 

~- _!:f.. &.'f. Sb /IJ. <16. -
..-S!!. :to. :JI. Tl II'. ___:(/{): 

Bi .:JD. <.:a • ··- ----
pr, so. zs.. <' 

Zn It! $"&. 

--
-:-

~!!!TS: 

*llg by CVAA 

.. 
Procedures 'n accordance v,tb: 
Test ~th~s for £waluat,ng 
Scltd ~stes. $V-U6. 2nd Ed1Uoa.· 
USEP£. tatb\ftitOO. ~~.c. 1912 . 
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Saaple #: G e t 3 , *? 

OCX 2o 

METALS RESULTS 

DATE: 

PROJECT #: 857-&5 

U B # : ^ / ^ V 

PARAMETER 

ICP 
DETECTION 

LIMIT 
SAMPLE 

CONCENTRATION PARAMETER 

FURNACE 
DETECTION 

LIMIT 
SAMPLE 

CONCENTRATION 

Ag 10. <lfi. As 10. 

Be 1. <l. H« * 

Cd 10. <ID. Se to. </0. 

Cr 1. £.9 Sb /c. <7o. 

Cu 3i. T l 10. <ao. 

Ni 

Pb SO. ?&. 

Zn to. S£. 

COMMENTS: 

»Sg by CVAA 

Procedures 1n accordance with: 
Test Methods for Evaluating 
Solid Hastes. SW-846. 2nd Edition. 
USEPA. Washington. O.C. 1982 Robert Max/leld. Lab Manager 
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,le #: 4 / 5 <f 

METALS RESULTS 

OATE: 6-Z&-&{ 

PROJECT #: 857-45 

LAB #: S I 2 S _ 

COMMENTS: 

•Eg by CVAA 

PARAMETER 

ICP 
OETECTION 

LIMIT 
SAMPLE 

CONCENTRATION PARAMETER 

FURNACE 
OETECTION 

LIMIT 
SAMPLE 

CONCENTRATION 

Ag 10. <I6. As Id. </o. 
Be /• < A H« * 0.2 

Cd to. <10. Se 10. </0. 

Cr <y. 21. Sb JO. */o. 
Cu 20. <10. T l lo. 

Ni 10. 49. 

Pb fo. H2. 

Zn 10. 122. 

Procedures In accordance with: 
Test Methods for Evaluating 
Solid Wastes. SM-846. 2nd Edition, 
USEPA. Washington. O.C. 1982 Robert Max/leld. Lab Manager 
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Staple #: 

ooz zz 

METALS RESULTS 

DATE: 
PROJECT #: 857-45 
LAB #: -SV^ 

ICP 
DETECTION SAMPLE 

PARAMETER LIMIT CONCENTRATION 

Ag ;A <I0. 

POBJCACE 
DETECTION SAMPLE 

PARAMETER LIMIT CONCENTRATION 

As 0. <fO. 

Be / <-/• He * A a <9.V£ 

Cd /6. / 3 . Se /A <V0-

Cr 162. Sb / A 

Cu 

Ni 20.- JO?-. 

pb r s . « ^ • 

zn io. wr. 

COMMENTS: 

*Hg by CVAA 

Procedures In accordance with: 
Test Methods for Evaluating 
Solid Hastes, SH-846. 2nd Edition, 
USEPA, Washington, D.C. 1982 Robert Mâ fleld, Lab Manager 

LOV-003-000817



s*»pi« #: f& a / 
£ R W OOZ 23 

METALS RESULTS 

DATE: 

PROJECT #: 857-45 
LA8#: 

ICP 
DETECTION SAMPLE 

PARAMETER LIMIT CONCENTRATION 

Ag to. </0-

FURNACE 
DETECTION SAMPLE 

PARAMETER LIMIT CONCENTRATION 

As 10. <?/6. 

Be /. <7. HB * 6 .Z < C 2 

Se io. 

Cr H- <<i. sb 10. <10-

Cu «?g . 

Ni <20. 

Pb CO. 

Zn / £ • 

COMMENTS: 

«Hg by CVAA 

Procedures In accordance with: 
Test Methods for Evaluating 
Solid Wastes. SW-846. 2nd Edition. 
USEPA. Washington. D.C. 1982 Robert Haifleld. Lab Manager 
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Sample #: 4^7 S 
(W M coz z<i 

METALS RESULTS 

OATE: 
PROJECT #: 857-45 

LAB #: 512JL-

COMMENTS: 

»Eg by CVAA 

PARAMETER 

ICP 
OETECTION 

LIMIT 
SAMPLE 

CONCENTRATION PARAMETER 

FURNACE 
DETECTION 

LIMIT 
SAMPLE 

CONCENTRATION 

Ag 10. <td. As 10. <-/o. 
Be 1. Ha * 

Cd 10. <lo. Se ,6- <to. 

Cr f . H.Z Sb 10. 

Cu DO. *2LO. TT 

Ni J20. 

Pb SO. 

Zn to. 

Procedures 1n accordance with: 
Test Methods for Evaluating 
Solid Hastes. SW-846, 2nd Edition, 
USEPA. Washington. O.C. 1982 Robert Maxfield. Lab Manager 
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METALS QUALIVlf ASSURANCE 

EPISODE* 

LAB: V E R S A * , I N C . 

DATE: 0 - 3<)'&/ 

BATCH J frSTT^/ST 

REG. BLANK 1 Ml IVI I t <l(\ <0.1 </0, <(Q. <to. 
REG. BLANK 2 M rant 

INST. CALB. 
VERIFICATION 

r i m fQY- 10. 
mwt MLCL 
REL. I ERR. 

•micait 
<{0. <fl.g 

i t r i t tMt M i n t 

. . . . . . 

</0. 

tMTII Mtttt 

•micai! Mint 

urn % 
lAMTIf Mint 

WMTIt • » . _ _ _ 

< 0 j 
VIM NllVIt 

BWtttVtRf 
A . 2 0 

MMPit Mint 

m l 
lA j r t l 

vnt mrni 

<\0. SUL. 
90. 
loo. joou 

<i0. 
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EPISODEt 

METALS QUALITY ASSURANCE 

* X.CP 

LAB: VERSAR, INC. 

DATE: ff-30-*1 

BATCH: M!>7-*fS 

Ply 
MIIRIMt 
tlMBtMl 

umtti E. PtS 

r e m 32. 203. *3*. MIIRIMt 
tlMBtMl 

umtti E. PtS 
i n n 3Y. *vx 311. 339. 2o?. VQo. 

MIIRIMt 
tlMBtMl 

umtti E. PtS REL. X ERR. 3. - /f . a. -1. -1. 
CALB. BLANK MIVII I <3. <r/. <I0. <</ . <7o. <Sb. 
REG. BLANK 1 M m it <2. </» <to. <9. <u>. <zo. <£o. 
REG. BLANK 2 M i l l It 

INST. CALB. 
VERIFICATION 

ia« i r f . F . P A 

tt»M> , 11. 3o<r. 21 f. V f f . INST. CALB. 
VERIFICATION 

ia« i r f . F . P A 
MM 3//. is?. tea. 

INST. CALB. 
VERIFICATION 

ia« i r f . F . P A 
REL. X ERR. J . - S. "2. </. 2. 

• W I K M t l 

j 
I W I I MVJtl <7t% < / . <f0. 6.? G2. 

• W I K M t l 

t m i c M t M t n t </6. : <lt>. 8.6 21. <ao. *A 
• W I K M t l 

M l * — — as. 1. — 

• m i c a i i t 
t w i t M i n t • 

• m i c a i i t 

i m t c M i M i n t 

or* a 

WW! 1 

i « « n t M i n t C.7. 22. <2e> 
WW! 1 m m M i n t /«*?. i*Y> t&t. m,,. WW! 1 

Wilt M i l t 20O. ZOO. 

WW! 1 

t M t t v m f*Y. 69. ft. ft. 9/. 

rm« i 

taavttM). _ _ _ _ _ _ 

MMTIt m i n t 
rm« i 

taavttM). _ _ _ _ _ _ 
VIM M i n t 

rm« i 

taavttM). _ _ _ _ _ _ 
M l M i l l 

rm« i 

taavttM). _ _ _ _ _ _ 

• Mttvt «• 

1 *** 

7.1% 
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r 
EPISODE! — . 

t M * . VERSAR. INC. 

METALS QUALITY- ASSURANCE 

DATE: g-ZO-W 

BATCH x 8S7-*/£; 
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£ Versaiv 

t 
V GC/MS DATA 
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COMMENTS ON 857-45 
6C/MS OATA 

A number of the pesticide chromatograms contained large peaks which TUTT-
not correspond well to any of the priority pollutant pesticides. The large 
peaks had a very characteristic pattern which was similar to another group of 
samples we analyzed recently for you (Batch 857-42). Along with the large 
peaks, some of the chromatograms contained some peaks which had retention 
times similar to the retention times of certain priority pollutant pesticides, 
usually lindane, alpha and beta NBC. and heptachlor. The retention tine for 
lindane was usually shifted earlier than the corresponding peak 1n the 
standards, while the retention times for all of the other compounds were 
usually shifted later than the standards. Because of the shifting retention 
times, we are not convinced that these pesticides are truly 1n the samples. 
Thus, we have listed their concentrations as tentative Identifications In the 
report. 

We can deduce some Information about the large peaks with the 
characteristic pattern which were In these samples and the earlier samples 
from Batch 42. In the pesticide cleanup process, the sample 1s divided Into 
three fractions based on the polarity of the compounds. The large peaks 
always appeared 1n the least polar fraction. The other compounds elutlng In 
this fraction Include PCB's. DOT, the BHC Isomers, chlordane, heptachlor, 
toxaphene, and others. These are all quite nonpolar compounds. The 
compounds appeared to be less volatile than DDE. The compounds are also 
capable of responding on an electron capture detector, so they must contain 
some electron capturing group, such as halogens, sulfur, nitrogen, or double 
bonded oxygen, the compounds had very assymetrlcal peak shapes, which 1s 
usually characteristic of compounds which are either thermally unstable, 
highly reactive, or polar. Thus, we suspect that the compounds are rather 
nonpolar compounds containing electron capturing groups, less volatile (lower 
vapor pressure) than ODE. and that they may be either thermally unstable or 
reactive. ' 

LOV-003-000824



Vcrssm 

The following GC/MS information is provided in this report: 

I . DATA SUMMARY 

I I . QUALITY CONTROL SUMMARY 

I I I . SAMPLE DATA 
1. Results 
2. Chromatogram 
3. Spectra 

IV. STANDARDS DATA 
1. Standards Chromatograms 
2. Initial Calibration Curve Form 
3. Calibration Curve Check Form 

V. QUALITY CONTROL DATA 
1. Calibration/System Performance Check 
2. Reagent Blanks -! 

3. Duplicate Samples 
4. Matrix Spike Samples 

VI. SAMPLE PREPARATION DATA 
1. GC/MS Injection Logsheets 
2. Extraction Forms/Notebook Pages 
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DATA SUMMARY 
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INC 

BNA DATA SUMMARY 

PRIORITY POLLUTANT 
FIELD NUMBER BNA Compounds Detected 

RR84-002-13 G / ^ / None detected 

RR84-002-14 <* / None detected 

RR84-002-15 o-V 'Z- None detected 

RR84-002-16 .;<T 1 None detected 

RR84-002-17 / None detected 

RR84-002-18 None detected 

RR84-002-19 C ••' Z ~<i— None detected 

RR84-002-20 & ~ 1— None detected 

RR84-002-21 ' -"'̂  None detected 

RR84-002-22 4 f £ ' None detected 

RR84-002-23 4p^Z / None detected 

RR84-002-24 / < None detected 

\ 
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HSL VOA DATA SUMMARY 

PRIORITY POLLUTANT 
FIELO NUMBER VOA's Detected 

RR84-002-13 C/ f - I None detected 

RR84-002-14 / None detected 

RR84-002-15 r, / / None detected 

RR84-002-16 C L / ' None detected 

RR84-002-17 C / / / None detected 

RR84-002-18 i / None detected 

RR84-002-19 C / Z ^ None detected 

RR84-002-20 ~ £ Z None detected 

RR84-002-21 ^ f j None detected 

RR84-002-22 . None detected 

RR84-002-23 / 70 ppb methylene chloride 

RR84-002-24 None detected 

RR84-002-23 Duplicate^."^f 70 ppb methylene chloride 

LOV-003-000828



Pesticide Data Summary 

Matrix 

Units:^? yfe, 

A-BHC m 2? m AS4 6.6*/ If m A/i) 
LINDANE *i <f,36 

' B-BHC / / /s 
HEPTACHLOR So 

D-BHC ^ A ae M) 
) 

-ALDRIN 

KEPT.EPOX Vb \ MB 
AENDOSULFAN 

DIELDRIN 

pp'DDE 

ENDRIN 

ENDOSULFAN 

pp'DDD 

DDT 

ENDRIN ALD. 

ENDOSULFATE 
! 
i 

i- i 
i 
i 

I !̂  I \\ 1/ | i V i Jf K \ h \ I 

f -// 
i 
i 

! 

1 1 1 1 i 

6850 VERSAR CENTER • P.O. BOX 1549 • SPRINGFIELD. VIRGINIA 23151 • TELEPHONE: (703) 7SO-3O00 • T E L E X : 801125 
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QA SUMMARY 
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t 
I 

MATRI % SPIKE I* IP 1.1C ATE/ R ECOVE R Y 

CASE NO. 
LIM LEVEL 
WATER 
QC REPORT NO. 

CONTRACTOR vr.KSAR 
MED. LEVEL 
SOIL/SED. 

CONTRACT NO. 
Ilir.ll LEVEL 

COOO(c(o\ 

OTHER (Spedi-) 
UNITS (Circle) g ~ ~ ' ^ ^ > 

42 2V 

1 1 
FRACTION | COMPOUND j 

CONC. SPIKE I colic. I & CONC. i * 1 QC .RECOVERY LIMITS* | 1 1 
FRACTION | COMPOUND j ADDED 1 MS I REC. M5D j REC RPD| RPD 1 WATER SOIL 1 COMMENTS 

1 1 , l - D l c h l o r o e t h y t e n e | 
! ^ 1 «fc -M <\ |<I5Z j 61-145 I 59-17? j 

VOA | 
9 

Tr l c h l o r o e t h r l e n e 1 
——i~i •— •—*— • " i 1 1 a1* I It. K I 5 Z 1 h - 1 2 0 | 62-117 j VOA | 

9 Chlorobenzene | 35 1 a-b 1 12. a-s T'Oo % I<I5I T i r - n r i 60-133 I 
'\nl l1-t»z.'Z3\ Toluene | J»S 1 -H 1. % 3 5 1 100 4 | < i 5 l | 76-125 | 59-139 j 

I Benzene | 3 ? 1 ai 1 «H - 4 1 13 |<I5Z 1 76-127 | 66-142 j 
1 1 , 2 , 4 - T r l c h l o r o b e n c e n e | loo (A ! ie\ |<50X 1 39- 9B | 38-107 | 

B/N | Acenaphthene • 1 ioo %-} 5 K50X 1 '-6-I If? | 31-137 | 
9 | 2 , 4 - b l n l t r o t o l u e n e I 100 He *?_- 13 3 K50X 1 24- 96 | 28- n9 j 

(A f t iCOl l l 1 D I - N - B i i t - l p h t h a l a t e | loo . 'T I? 0> l<5 01 T T P T i n 29-135 | 
1 Pyrene 1 ioo ^ T " 'M 1 26-127 | 35-142 | 
1 N - N l t r o s o d l - N - P r o p y l a a l n e l IOO ' T ? H loux 1 4i-ii6 1 41-126 | 
I 1 ,4 -Dlch lorobentene 1 ICO 65 » 6 5 5 3 153 2<?I<5 0X 1 36- 97 | 28-104 | 
1 Pentachlorophenol | 2VT> 112- 1 /Rl L-Ll 1 9-103 17-109 | 

ACID 
I 

1 Phenol lev 62. 1 62- GZ £> |<40X 1 12- 09 | 26- 90 | ACID 
I 1 2 -Chlorophenol 1 /UO HfT l<A6l 1 27-12) 1 ii-102 \ 

ACID 
I 

1 P - C h l o r - H - C r e a o l 1 ICO •H Ti 9 1 \<A0l 1 23- 97 | 26-103 '| 
4 -N l t rophenol 1 Zco I 10- 80 | i i - i i4 1 

PEST 
9 

Lindane 1 5 y.i ?*, j ""• 46-12/ 1 
PEST 

9 
Heptachlor 1 5 / 1 40-131 35-130 j PEST 

9 A l d r l n 1 5 MU r 1 7 l<4oi Ho^ilo U- iJ i 1 
D l n i d r l n | 5 A r 1 A Mox j 52-126 jl-134 1 
Endr ln { 5 / \ \ \ ! / \ | < 4 M 42-139 j 

• p,p-DDT | 5 Lao ! Y° v \ \ f \|<4oz 1 33-nr 23-h4 1 

LOV-003-000831



WATER SURROGATE PERCENT RECOVERY SUMMARY 

Case HO. ftS'T.l-'fe 
LOW LEVEL 
WATER 

CONTRACTOR VERSAR INC. 
HEO. LEVEL 

CONTRACT NO. C 0 0 0 6 > & \ 
II1CII LEVEL 

X 
QC REPORT Ho. 537.2-1/ ̂  

I Volatile — 

OTHER (SpecTTyT" 

II -Semt-Volatlle- - | (Pea l lc l i l e | — 

4 / 2 ' / 

« M * V/Kif 

h*Twt«.>V 

No. 

*9 
Toluene 

) 

BFB Olchloro-
ethane 

*>5-
Nltro-
benzene 

2-Fluoro-
blphenyl 

D , 4 -
p-Ter-
phenyl 

°5-
Phenol 

2-Fluoro-
phenol 

) 

J .* .6 -
Tr Ibroaio-

phenol 

DIbutyl -
Cliloren-

dnte 

3U 5S 6 * -H * l . f-5 .. 
<X>LY\ loo <*V> K< TT Li ' 

IMOOVIS <80 1t>o> 1 6<<7 6>S 0»3 _ ^ <?2. 
' i i 

%* 
ml-oot-n. • 02 So ft 52-

6>S _ ^ <?2. 
' i i 

9V, loa *9 
t&\ cot-H *f IOH *0 *H 

. To I f 7(. n4 K3 
qo U 1 2 n i c S 3 /cX) 

3b -*2_ HI 18 
q« 10 !• 5 * UP 

«« '12. *4 ^1 

<w «o |̂2_ ^ Ml..,. 
10 °lfr 81 40 

*3 6 > ? 3 to* Vo 
•7L, •7 2. ??• 

• • - -
* 

• - - • — 
5f 

-
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0*22 
wAjS.Os(Tri CF. iTEP f j P T .ABjR*r JR I E 3 A"u RESEARCH 

PAGE 1 « C i i ' u T o UF FA&M-T.MAfTjM' F I ^ A L REPORT 

SAMPLc; I D ; «*3j3b CJAHPLP: R t C E T v F j : d 4 / O b / 2 V 0 9 
PR0J3AM; o50:urC S^lTU ^ S T L S 
SOURCE ID : F L b P 11 3 U»AT M4GF RHS1N:01 O*£FITESR C0DE:1102 
POLITICAL SJ3UI VTiTjAi;Mi A„6KA FALLS C.. CTUTYS^IAGAKA 
•LATITUDE: . LH^GlTuDc:: z' i)TRECTUS: 
LOCATIO;*: 'JinSARB FALLS. LOVF CANAL. dFjPOCit MnMrnaiNS WELLS 

REPURTTN- LA?: T^M UAO f l * ORaANTC AV*L*TICA». .CriE*IST.R1T 
TEST PAITe.P.\i: PPFPrr'.K.MElHtl^S b25,o0l A"u c,Ph *ElH 5U3'.l 
SAMPLE r.YpF: 2SQ!>jRU"^n •''AT£P 
TIME OF. SA^fLi'Jg: 11:30 DATE »KTN TED: 9 4 /1 0 / lb 

f AkAMFl'Fri RESULT 
T&200* C ^ L H k D1A F1 H H W E < 1. MCG/L 
Tblo0.9 69 JM J « « E T M < 1 . MCG/L 
T i l 009 < 1. MCG/L 
T702">9 < 1 . YCG/L 
T b i g o * C^uOR^tTnA-iE < 1. «CG/L 

rRICclLUP-jFLnuRj'4fcT h A,<E < 1 • MCG/L 
T23O09 ylCHLOKOMEIHANE < 1. MCG/L 

1 , l-*jTCFbOK9E Tri ri»'E" < 1. MCG/L 
Ti>l 90* 1 , 1 - J T C H L O I O E T , I A N F < 1. * C G / L 

r.RAN.S-l»2-JlC:HLOK-")ETHFnF < 1. MCG/L 
ri'?D'>9 < 1. MCG/L 

1. 2-uTCHunR-lETriANF < 1. MCG/L 
T 2 H 0 9 1 , 1 , l - r ' i C r t L O R j F r H A ' J E - < 1. MCG/L 
13*009 CAR^Jtf T E T n a C H L H K T J F < 1 . •MCG/L 
T39909 6*0' v JOiCtlf.LiP J ' ' £ T M A I > F < i . MCG/L 
TbJ309 1,2-DTCHLOnDpOuPAWE < 1. «CG/L 
T b l S O * HAN'S-1 , J - U l C H L , l h O P R j P E f ' E < 1 . MCG/L 
T41109 1' 3 I C ri L u R 0 F I H Y L E V c. < X . MCG/L 
T44909 UTaR J V J C U L O R ^ c T r t A ^ F < 1. MCG/L 
T 6 l ' i 0 9 C I S - l . 3-L»ICHL3KnpRJPE^t < 1. «CG/L 
T51709 1, 1 , 2 - i ' R l C f J f . J p O E I H A N E < 1 . MCG/L 
T b l l O y i - C H l l t O E T r t Y L i V I ^ Y L Fi'HEP < 1 « MCG/L 
T 4 2 i 0 9 "bPjMjFjBM. < 1. MCG/L 
T51 Bf>9 1, 1 , 2 , 2 ~ 1 F l RACriLUPOEl'HANE < 1 . MCG/L 
T41*09 I F T R A C M L u R J F1' :4 E E < 1. * C G / L 
T40909 C ^ L ^ R ? a F NZ £ v E • < 1 . * C G / L 
r497^9 1 , 3-UICHLHrt^BFNZEME < 1 . MCG/L 
T44109 l , 2 - jTCMLDf<3t iF*7 .EVE < 1. MCG/L 
T44209 1, 4-L>ICHLOK?dE.MZc.ME < 1 . «CG/L 
T i 4 4 0 9 cJF.jZEMt < 1 . MCG/L 
T39209 n u U E M E < 1 . MCG/L 
T5100* Err lTLBEVZFivF < 1 . MCG/L 
T&5209 l-CHLn«nCYCLjMEXE'JE-i < 1 . MCG/L 

*'**• C3.«TlVuFD 0»'.-M£Xr PASS **** 

C3PTES SE^T I I ; C012), PQ(i>), LPhFtOi, FiO(O), TNFD-P(O), INFO-L(O) 

H«. S. 9RASWELL 
BUREAU DF SOLID WASTES 
N. t.5.i)FPT. OF FUV19JMi«iFTAL CjNsFkVATlO 
bO WJLF RO.,KOuu *17 
ALBANY,M.Y. 12233 

bUbMITTED BY:3ARL0W 

* t 

LOV-003-000833



0823 

PAGE 2 

" E u l V.)f>K STATc l,rpAFtT*,F*T 0F rtFAL i H 
A A u S •» D rt T n CF..TE" POO f.H^.JPrtt jR AVu KCaFAPC-M 

FI ' JAL REPORT 

SAMPLE 1 0 : «*3b«b -.n^r. P £ C t . T v F j ! i j l / O o / i O / o y 
P O L I T I C A L S u ^ d l V I S l o ^ ' U ^ A r ^ ^ L L S ' C . C H J N f Y • ' i IA G1 rt A 
LOCATxD*: 'UAi»AKft F H f,LS, C* V H L, o F j P. j C* nO ,< 110 K r H 3 w E L LS 

OF S« 'PLXM3:- R4/Ufl/?o. 1 1 : 3u t)ATF PRINTED 

PARAnFTFK RESULT 
T70409 P A R A - V i L E M c < 1. MCG/L 
T70309 HEi'A»x YLE^C < 1. MCG/L 
T5U09 jRTHO-XYbf.JF < 1. MCG/L 
T85309 C'JtfR.'.E < 1. WCG/L 
T65409 < 1. «CG/L 
T65509 P-tiRj«0Fut'0P0:»c,,

<iFNF < 1. MCG/L 
N-pROPi'LbEhZEVE < 1. MCG/L 

T85b09 IERT-5UTYLbF\7,E*JE . < 1. MCG/L 
r857^a y / f - w H t i O ^ n ^ i o V L < 1. MCG/L 
T512 09 d R J M 0 3c. N LF :< F < 1. "CG/L 
TjObOg iEIA-rdL.JPjTjr j UE.,F < 1. «CG/L 
r&5S09 l,3,5-inv c,T.jY^c:M2F^!r < 1. MCG/L 
r.&5909 1, 2 , 4 - i P i VETrtYu^LMiFsF "< 1. "CG/L 
TB6y09 P-CY.\>\JF < 1. MCG/L 
Tb^l09 CYCl.uPnn^VLF,E^Uc'.'jF < i . MCG/L 
T&6209 5i:c-3,JrYLnE,^Fl.F . < 1. 

VCG/L 
T8&30* < I . «CG/L 
T86409 2.3-dFMZOFJRH'' < 1. MCG/L 
Tb 2 b 0 9 nEAACHuORHon L 4uiTt''t lC-4b) < b. MCG/L 
T44009 1, 2, 4-i'PiCnLOOjnt.NZEijF , < b. MCG/L 
TbS&O* N A PH A W A Lt"E < b. MCG/L 
T43909 i , 2, 3-iRirnf.j=?uBcNZF.,F < b. MCG/L 
T&7109 PHt^JL < l u . MCG/L 
T66409 2-CHLnKnPHt.Mjr, < 10. MCG/L 
Tb680y 2*i\ 11R OPtiEi»OL- < 10. MCG/L 
T56&09 2, 4-0I(lErHKLPWtMUT, < 111. MCG/L 
T66aOy 2, 4-t/TCHLnKDpME^Jr. < 10. MCG/L 
Tb83f>9 4-CHLn«D-l-

v«ETnYbPhFHnL < 10. MCG/L 
T67209 2# 4# b - f R I CriLORdPrtF^DL, < 10. MCG/L 
T49b09 2 » 4, b • T RIC h L 0 R 0 D tl E N 0 L < 10. MCG/L 
Tb6709 2, 4-Dlr-niP0PHE«r)L. < 10. MCG/L 
r6&90y 4-nI rPjPHF.NOL < JO; MCG/L 
T6P509 2-MErHYL-4,6-DXMlTRnpHENOL < 10. MCG/L 
T67009 pF^TttChLOPdPriFrtDu < 10. MCG/L 
T85009 dEwZOTC ACID 
T6«l09 blat^-C^uHRnxSuPKOPYDETHFR < 10.' MCG/L 
T63909 5l3(2-C'JL0«0ETriYL)ETHFt< < 10. MCG/L 
T65909 .i-,xIi'RuSuOi-,i-PROPYLAMINE . < 10. MCG/L 
T65309 RF.XAC'-'LOKOETriArtF < 10. "CG/L 
T65709 rtlrPJBtViF.'iE < 10. MCG/L 
T6550y xsuPnORniNF < 10. MCG/L 
T63609 bTS(2-CHLORDETnOAY)VtTHANE~ < 10. MCG/L 
T49209 HEXACHLnKOCYCLOPEUIAOlE^E (C-56) < 10. MCG/L 
T64109 2-CHLOKO^APMTHALERE < 10. MCG/L 
Tb*909 2,6-Ol^TTRuTOLuFriE < 10, MCG/L 
T63i09 ACEMAPtiTriYLFSF < 10. MCG/L 
Tb4709 DlMFTH*LpHfHALATc < l u . MCG/L 
T63009 ACENAPtiTriFiJE < 10. MCG/L 

•JA 

CONTINUED ON NEXT PA3E **** 

LOV-003-000834



0 d 2 4 

PAGE 3 

"EV Y J P N b T A T c i i ^ ^ T - i r ^ r DF HFALi 'M 
w^DSaTLrtTii .CF.vTfcP FgR r ? U P . H T JP i £ 3 H V u RESEARCH 

• n F o ' l i j T v j U F . E A A > i I . \ i A l I j N FI»JAf. REPORT 

SAMPLE I D : ^ — r + o ^ a iR -iPbE P t C d v s o : i 4 /n« ,y /o /oy 
POLITICAL SU-3i)H»'rj,lLi.N:MlAU!VixA FALLS C. -C D u N r Y ; MI A G A K A 
LuCATID\: SiAiAK* FALuS. LQvE C.'»r;*ft, bEjRjCK *n„ [ 11* T jG '.VELus' 
TIME j F SA«.fLiMS: ai/un/?B H:^) 

r 
i 

T648D9 
T64&D9 
Tb5209 
T6P40y 
T0&UO9 
T65109 

r48b0y 
T66109 
Tb3209 
T6*40y 
TfaROOy 
T662^9 
Tb380y 
T6*cny 
T6 3 3 09 
T61509 
To 4209 
T67909 
To5U09 
TO340y 
To350y 
T&360y 
T65409 
To*3 OS 
r6370y 
T1570& 
Ti580y 
T3560* 
Tl600y 
TO*009 
T07709 
T083"y 
T43309 
T14B09 
rOS50y 

rofuoy 
T14909 
T43409 
T6740y 
T67309 
T14709 

P A R A Xi F I F R 
. 2 # . 4 - 0 T U I l " R J T 3 L u E i J F 
u / I t T d T L P f i T H A L ^ r F 
FLUDtvF«F 

4-CHLDKD^HLMXL PHF:SYU ET.-tFh 
N - u T 1 R U S u n i P H F r . Y L A l t v < F 
1 , 2 - b I P M E M Y ' L . - i y j R A 7 i » c 

4 - o R 0 M D P f t F ( , Y L P H t ^ i f , F t H E R 
HEAACHL,DnndFN7c,\t 
PHEV'AVIHKF^F 

AVf MR ACE.KF 

0 I ^ - B U T" Yf, P" r H M LA T E 
FLuORDA^THEfJE 
P Y R F ^ F 

3 S f ( Z i D l . M £ 
b ' J l Y u D E - W Z Y L ' . ° n T h A ' b A i E . 
i E n Z O . f A ) AN' I 'HK^CEf.F 
3 , 3 ' - D i C h L j R 0 ^ t ' ^ r u I UF. 
C H R Y 5 E \ E 

B t j j ( 2 - E T M Y L H E X ) [ L j P r i T f i A L A r F . 
0 T u C X Y b P d T ri A u A X F 
o E u Z J ( 6 ) r 'LuDR A T t l F . N F 

. b E r t Z O ( M F L u n R A ' t v r i i E ; « E . 
o E u Z j f A ) P Y K F , » F 

1 VuF JDC 1 , 2 , 3 - C y V p Y R F t i F 
D I b F a Z u (A , ri) A v r H R A C F,. F 
b i .MZOf S H I ) P E R Y L F I M F . 

HCr i ,ALPHA-
n C r i . B F I A 

h C r i , GAf^VA ( L l « u A | v F j 
riCri , I ) F L T A 

n S P T A C r i L j P 
A L J R I N 

HEPTACHLOR 
EMUnsULFAV 
00 t A 0 A , 

PPOXTUF 
T 
PA^A 

DIELOPIM 
E ' l O R l v 

ODi) - P A R A , P A D A 

c ' V o n s U L F A K I I 
E V O R l K A u H c H i O E 
EVUDS!?LFA*J SuL r -ATF 
0 0 1 " P A R A » P A R A 

* * * * LVQ OF REPORT • * * * 

uATE PRli\(Ti 

hFSULT 
< l u . MCG/L 
< 10.. MCG/L 
< l u . MCG/L 

< 1v>. MCG/L 
< 10. «CG/L 
< 10. MCG/L 
< l u . *CG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. «CG/L 
< 10. MCG/L 

< 200. «CG/L 
< 30. *CG/L 
< 30. MCG/L 
< 3u. MCG/L 
< 30. «CG/L 
< 30. MCG/L 
< 30. MCG/L 

< 30. MCG/L 
< 30. MCG/L 
< 30. MCG/L 
< 30. MCG/L 
< 10. MCG/L 
< 10. "CG/L 
< 10. VCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. "CG/L 
< l u . MCG/L 
< 10. MCG/L 
< 10. *CG/L 

MA 

N A 

LOV-003-000835



Ob 2 a •It-'.' YJ»IV bTATc. Ul"?ARTMP!.«T !)F HEALTH 
A A U S O R T M c r . ^ t R F U R r .H^o*AT3 B i?s A*>U RESEARCH 

PAGE 1 FI*JAfj REPORT 

SAMPLE I D : i B a f l o i jA-iPbE RcCE lvEO: 8 4 / 0 8 / ^ 9 / f l y 
P K D G R A » 1 : O * U : L > F C S D U T U * A S T E S 

SOURCE iD:MrLbPlU URMI^AUF RASifJ:0l GfttFfTtER CDuE:3102 
POLITICAL SJ«uIvTSIU,,;f!4AJtKA FMLLS C. COUirY:ViAsAKA 
LATITUDE! . uiJivGLTuDfc: .. Z, OIKECTIDM: 
LOCATION! MIA3ARA FALLS, bOVE CANAL. BEDROCK MDi.T TOKIMG WELLS 
DESCPIPTTU'J;-»ELL(5T2Tr) 
REPORTING LA3: i OX ! b AiJ FDR QOSANIC A'HLf T I C A L CHEMISTRY 
TEST PATTcR s: PpFp: F.K. .̂ El'MuOi b2b,bOl *ND EPA *EIH 503.1 
SAMPLE IYPF: ., <:5u:uRO"JD ATtR 
Ti*E OF SAMpLiMj: R4/0B/76 i t : 0 j J*TS PRTNTED:34/10/16 

PARAMETER RESULT 

T 6 2 0 D 9 C-JLORDhFIMAMe; < 1 . « C G / L 

T o t 8 0 y O ^ J V J V L T H A N F < 1 . MCG/L 

T i l O D y * U Y b C M L H r T j E < 1 . MCG/L 
T 7 0 2 D 9 U l C H u D R D j T r LuOrtOr iETHANE < 1 . MCG/L 

T b l 9 0 9 C ^ L n R l E T r ) A i \ F < 1 . MCG/L 

T 6 1 7 0 9 T S i C f i r . O P O P L l l J o j ^ E T t i A ^ F 1 . MCG/L 

T 2 3 8 0 9 i ) T C i ' L D f 0 . s F l ' - * A * ' E < 1 . MCG/L 

T 3 0 9 0 9 1 , l - L / I C ^ b ^ R D c M F , J F < 1 . MCG/L 

T 5 1 9 0 9 1 , l - L > T C H u D R i E T r i R ^ F < 1 . MCG/L 

T b W > 9 i ' R A ' J b - l , 2 - u T C H b D K a E T r t F ^ F < 1 . MCG/L 

T 3 9 o O y CHbORDl-'ORV < 1 . MCG/L 

T 5 0 b 0 y 1 , 2 - u T C H L n r t D E T r i A H F < 1 . " C G / L 

T 2 3 6 0 9 1 , 1 , 1 - l P l C r i t . j R O F i H A N E < 1 . MCG/L 

T 3 6 6 0 9 C A K R O " 1 ) TETRf tCFbOKTuE < 1 . MCG/L 
T 3 8 y 0 y rJR j M d * i C t i L O R O , J , E T r i A f t E < 1 . MCG/L 

T b l 3 0 9 1 , 2 - J T C ^ U P P I O P R J P A W C < 1 . MCG/L 

T b l 5 0 y T ^ A ' J S - l , 3 - J l C H b D K n p R j P E V E < 1 . MCG/L 

T 4 l 1 0 9 1 5 l C n L U R u F I M i L c , ' i c < 1 . MCG/L 

T 4 4 9 0 y U l o R j ^ O C c i L u P O X E T i l A i M F < 1 . MCG/L 

T o l 4 0 9 L " T b - l , 3 - u T C H b H R T p o o P E M E < 1 . * C G / L 

T b t 7 0 9 1 , 1 , 2 - I B I C r i L O P u F T H A ^ E < 1 . MCG/L 

T 6 U 0 9 2 - C H L D R - > E T r i Y u V I . ' J x L ETHER < 1 . MCG/L 

T 4 2 l 0 y bROMOFOR* < i • MCG/L 

T51BO* 1 , 1 , 2 , 2 - 1 ' F l P ATHLuR j F i MMNIL < i . MCG/L 

T 4 1 2 0 9 T E I R A C H L . C J R U F T H E M E < 1 . MCG/L 

T 4 0 9 0 9 C H L n R T o F „ Z E M E < 1 . MCG/L 
T 4 9 7 0 y l , 3 " u T C H b O R D B F w Z E ' J E < 1 . MCG/L 
T 4 4 1 0 9 1 , 2 -D lCHLr iR : !SF ,<7E , ' 1£ 1 < 1 . MCG/L 
T 4 4 2 0 y 1 , 4 - 0 l C H u 0 R D d E ^ Z E M E < 1 . MCG/L 
T 3 U 0 9 BENZENE < 1 . MCG/L 

T J 9 2 0 9 TOb'JEVE < i . MCG/L 

T 5 1 U 0 9 E T r i Y b P E * I Z p N F < i • MCG/L 

To 5 2 0 9 l - C H L O K D C Y C L O M c X E ^ E - l < 1 . - C G / L 

*•*•. CD>(Tif;jrD 

COPIES SE'U TO: C"K2), RU(j), 

UN NEXT pA3E ***• 

LPnEtO),' rSDlOJ, I*FJ-P(U), 1*>F3-L(0) 

MR. S. SRAS'ELb 
BUREAU Or" SOuIO <i»STES 
N.i.S.OEpT. OF F^VlROMMENiTAL CONSFRVATID 
50 WULF RD.,ROOM 417 
ALBANY,M.Y. 12233 

SUBMITTED BY:BARLDrf e 

t 
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0829 

PAGE 2 

' ! t > ' Y j O | \ j j T A r c j E p A R T - i E v T I f HEALTH 

* A y S O K T t l ; r ( T t . p F M R T ^ B J P H T D R I S S A flu RESEARCH 

R R O I I U T O d " EX A \ A i U N F I *J A L RE°JRl 

SAMPLE I D ; <i3bSo ^ 4 ^ ^ RaCfcl v E j : d 4 / n a / 2 9 / o y 
POLITICAL SJ30I YTSTyf': « i l;,A*A F M L ^ S C.. C"> TY: Vi h G AR A 
L O C A T I I M : MiAi&RA FAT.bS, UOYE P^MfcL, uEDPDCK MPrfTmkTNG A ' E L L S 
TIME 3F S n ^ P L r i G : H : O u y ATE P R I N T E 0 : ^ 4 / n / l o 

PAkA.HElFK RESULT 
T7f>4^9 PARA-XuLEfiE < 1. MCG/L 
T70309 iETA-KYLE^E < 1. "CG/L 
T51409 J^THJ-XYLEIME < 1 • MCG/L 
T8S3 09 C'JKE'NE < 1 • MCG/L 
T85409 ST*R£ME < i • MCG/L 
re5b09 P-BP J«UFLUJRDPEMZE:,E < !• MCG/L 
TS11 f>9 .M»pR j P i LCSENZE'lc < 1. MCG/L 
T85b09 T E R f - B u T Y L b E Z c "J t < 1. MCG/L 
Td5/0y J/P-CHuDK"»IDL"EVE < 1. «CG/L 
T5t209 c»R jMjRt MZEtf E < 1. «CG/L 
TbOiOy MElA-Cril.JRjT3LUE.MF < 1. MCG/L 
Tb5809 1 #3#b"rRi vETuY t )'^E

,'ZE:jE < 1. MCG/L 
T85909 1, 2 , 4-lPIVcTHYuBt,VZFNE *< 1. MCG/L 
T860P* P-CY.-lFuF < 1. MCG/L 
To6lOy C Y C L J P K T P Y L B E V ^ . U F < 1. MCG/L 
T862?>y SEC-d-'TYb^t^ZE^F. , < 1. MCG/L 
T85J09 rf«BUlYL«c»'ZE*F < 1. MCG/L 
T86409 2,3-OF,-«ZJFUPAM < 1. «CG/L 
r525f>y nEX&CyL?r<nolirAL>TEVE tC-4a) < b. MCG/L 
T44039 1,2# 4-i aiCnLjRu3EV6E:JE < 5. MCG/L 

\ A p 4 i M A [, £ •' £ < b. MCG/L 
T4 J919 1, 2, J-iRi-rnL JBLiBc.»JZE;-:E < b. MCG/L 
T 07109 P^EMJt. < lu. MCG/L 
Tb640y 2-CHLDRlP,Hc."jL < 10. MCG/L 
T66809 2mn I I P jPri^iOL < 10. MCG/L 
rb6b09 2, 4-DI.lElH]f Lp"E\«LU, < 1 0 . MCG/L 
T66509 2,4-DICHLCrtC.pH£VJL < 10. MCG/L 
r o6309 H-C^LDkO-3-'iETuVbPHENnL < 10. MCG/L 
T67209 2,4,b-XRlCrir.uOjfHEis')L < 10. MCG/L 
T4960« "2", 4, 5-TRiCtiLjRJPriEwOL < 10. MCG/L 
Tb670y 2 r 4 - J T ii T 1' R u P ri r 0 b < 10. MCG/L 
Tb690y 4-rtT IRUPriENDL < lo. MCG/L 
r6?5f>y 2-METHiL-4,fi-ni^TTRDpHENjL < l u . MCG/L 
T67009 pE.«TACnf..(jR3Pr.Ef,?L < 10. MCG/L 
T8500y b?NZjTL' ACiP 
Tb8l09 drs(2-CHL0KDlSJOR0PYL)ETHER < i c . •:G/L 
T639D9 al3(2-C«bDhr>£TriYL)ET,iE;< < 10. -CM/l, 
1*65909 ^-^IIROSuDi-.i-PRQPiLAMINE < 10. 
Tb5309 nEAACHLDROET.iArtE < 10. MCG/L 
Tb5709 .stTRjat.NZE.NE < 10. «CG/L 
T&5509 15J DnnK0^E < 10. MCG/L 
T64b09 alS(2-L,HL0Kn£TtiCUY)METr.A:<E < lo. «CG/L 
r|9209 HEXACPb?ROCYCt,aPE»!TADlcNE CC-56) < 10. MCG/L 
T64109 2-CHLDR3NAPHrHALENb < 10. MCG/L 
T64909 2,6-JT.MlTPDTjLuEwE < 10. MCG/L 
Tb3l09 ACENAPnTrlYLENE < lu. MCG/L 
T64 709 UlMEiHlfLPHIHALATE < 10. MCG/L 
T63009 ACt^APnTnEiiE < 10. MCG/L 

*JA 

* * * * CONTINUED 0»I NEXT PA3E * • * * 
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PAGE 3 

. < A D S A D * T H C ^ J T E " r d R L ABUPM r JP i ES 
H E A L T H 

A-VU R E S E A R C H 

n'Fa"i..TS dF E x M I ^ A T l D N FINAL R£E>jRI 

SAMPLE I D : 4 3 3 P b o M P u E PECET ED? 8 4 / 0 6 / 2 9 / D 9 
P U M T l C A L Su^jTwTS' IuM:ViAJAnA FALLS C . CHuN I'Y: VI AGAR A 
LOCATIDw: YiAvj&fcA F K f . L ^ , b'lvE C A M H L , B E D R J C K *IO.jT TORINS WELLS 
TIME DF SAMpLiNj! «4/uP/?a H:Oo DATE PRINTED 

PARAMETER RESULT 
T&4809 2 , 4-dlt"<TIPjTjLuEi,E < 10. MCG/L 
T&4609 UlETHYLPHTrtALAfE < 10.. MCG/L 
T65209 FLjDRF..F < l u . vCG/L 
TfaP^Oy t-CHLDKDpHt*l)(r. briF.jYb ETrlEK 

«CG/L r0soo* \ • 11 T ] R u S J DIP H F r« Y b -i T :M F < 10. «CG/L 

T65109 I , 2-i>TPHEMYLnYuP«Zl"E < 1 0 . MCG/L 
r6930y 4-bPJMOPriFtJYL Pl<t"'KL Ei«ER < 10. MCG/L 
T48b0* HEA ACHbDRHdE^ZtN't < 1 0 . MCG/L 
T6K109 P^KMA^T «KE,\F < 10. MCG/L 
T6320* AVTHSACSAE • < 1 0 . MCG/L 
T64409 jI-M--R.(JTiLpm'MAf ATE < 10. MCG/L 
Tb8(j09 rLJDRDA^r JtVE < l u . MCG/L 
T66209 PYriE\E < l u . MCG/L 
Tb3«D* 0 E N Z I DI M E < 200. "CG/L 
T64j09 b'JlYb bF,j7tr. PrtTnA'bArE < 30. MCG/L 
T63309 3 E , * Z J ( H ) AMIMKACFI\F < 30. MCG/L 
Tb'»i>09 3, 3*-DiCriLJ

BJ 0E"UTDTNE < 30. MCG/L 
T64209 C H K Y S ^ F < 3u. MCG/L 
Tb7909 dISf 2-ETriYLHEXYLjPrtTr»ALAlE < 30. MCG/L 
Tb5u09 DIL) CIY b P n T n A L AIE < 30. MCG/L 
T o3i0y pErtZD f b ) FLoDK A ijTHEi<F 
Tb3S09 EjE,»ZJ(f\)rLbDRANTnE.xE 
Tb3faOy bE.\.ZD C A ) PYhF\F < 3u. «CG/L 
T65409 lVUFNDl1 .2,3-Cu)PYRFNF < 30. MCG/L 
T&4309 JIbE\Zu(A,M) AVIMRACF.-.E < 3U. MCG/L 
T6370y dE.jZJf (JHDPERYbEi.E < 30. MCG/L 
T15709 rtCrt, ALPHA < 10. MCG/L 
T15809 nrH.bFlfi < 10. MCG/L 
T35609 rtC!i,3»r.MA tLP'oA.iFj < 10. MCG/L 
T1 5 i> 09 "rtCn,uFLTA < 10. MCG/L 
T09Q09 riEPTACnLuR < 10. MCG/L 
T07709 ALuRi'J < tu. MCG/L 
T09309 rtEPTATriLdR EP^X T DF < 1 0 . MCG/L 
T43309 cVdOSUbFAV T < 10. MCG/L 
T14 8 09 DDE -PARA, PAPA < l u . MCG/L 
T0350y OlELuPlN < 10. MCG/L 
T09409 EMDRIM < 10. MCG/L 
Tl4909 JDD -PARA, PARA < 1 0 . MCG/L 

T43409 EMjnsIlbFAN Tl < < 10. MCG/L 

Tb7409 EVDPi" ftbDEHjfOt. < .10. MCG/L 
Tb7 3D9 £MOOSiJb

FAN SULFATE- < 1 0 . MCG/L 
T14709 DDI -PAP.A, PARA < 1 0 . MCG/L 

M A 

A 
VA 

* * * * E W J OF REPORT * * * * 

c 

c 

c 

c 
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vfc-w yjp|\ STATE uF?A K T-IE ?jr OF HEALTH 
* * D S * ' 3 R T H CE.jTLP f j P LABQRA TJR i S3 Aflu RESEARCH 

PAGE 1 nESlM.Ts j c E A M I N A H O N FINAL R£BJRT 

SAMPLE I P ; «*35°b SA« 9 LE D i C t T I / E L / : 4 /0b/2D/09 
PROGRAM: b50:uEC SPuTu »AST£S 
SOURCE I r >:»lFLbRlt3 DPATN/JE *ASl*l :0 l GAZFTTEER CPDE:3l02 
P U L i r i C A L SjBtf l VT;aTjM:Vi!\G.\t<A F M L L S C . CDUN f Y: Ml A GAK \ 
L A T I T U D E : . L D . ^ i r j O E : - , i z D I R E C T I O N : 
LOCATITM: V j A G A RJ F A L L S , bOtfE CA'NL, BEORJCX MClaTTORlfiG WELLS 
DESCRIPTION V E L L Q ^ T J P 
REPUai'IwS T.A9: iPA.'bAo f H K uRs.ANTC ANALYTICAL CriEmlSTRY 
TEST PATTERN: PPEprF.R.- lETHu^S b 2 b , o 0 l AND fcPA *iElH 503.1 
SAMPLE I Y P E : 2 5 0:oRu,'.xr> '^HFEP 
TIME JF SAMPLING: P4/0P/26 l ? : 3 j UAIE PRI«T£n: R4/ 1 0 / t6 

PARAMFlEh RESULT 
T6?009 C H u 3 n D in E T M A w E < 1. MCG/L 
Tbt o0* oRJ M JMcTnA..F < 1. MCG/L 
T4tjOy VIuYu CHLPKIOE < 1. MCG/L 
T7D2D9 UlC^uPKDJTrLuOKOi'.FtMAVt < 1. MCG/L 
Tbl9^9 CHLORDETnAr^ < 1. MCG/L 
Tbl/D, TRICHLuPQFuU JRjMETH Ai,E * < 1. MCG/L 
T23b">9 OTCHLDRD.̂ ETHAfJE < 1. MCG/L 
T509D9 1 , l-OTC'LPrOET.iEuE < 1. MCG/L 
Tbl9D9 l#l"L>TCHLnRDtTriA,<E < 1. MCG/L 
Tbl2D9 TRHMS-1 ,2-OTCHbPr̂ rl£T1,P'1,«r < i . MCG/L 
T39J09 CHLHkPr PRM 

< 1 • MCG/L 
TbD609 1, 2-DTCHLDkDETfiAuE < 1. MCG/L 
T23&D9 1,1,1-lRICriLjPJETHHNE < 1. MCG/L 
T35609 CAk«JV TETKACHLDtsTuE < 1. MCG/L 
T3*90y dRjM_oni?,ir.UPD"cT.iA^E < 1. MCG/L 
T61309 1, 2-UlC.HuPK-ipP JD^ME < 1. MCG/L 
ToUO* TRHNS-1 , 3-JTCHLOKOk'RuPENt < 1. MCG/L 
T41lOy i'RiCriLUROElHxLE^E < 1. MCG/L 
T449D9 DlttPJ"OCMLORU"£THA1*E < 1. MCG/L 
Tbl409 CTS-1,3-uTCHL3RnpujDt.M£ < 1. MCG/L 
T51709 1 ,1, 2»l,!JirrlLjPjElHAML < i • MCG/L 
Tbl1Oy 2-CHLiDRDETrtYLViVK L ETHER < 1. MCG/L 
T42l0y DRjMJFuPrt < 1. MCG/L 
T51309 1 ,1 ,2,2-iElRArHr.uRjETH*NE < 1. MCG/L 
T41209 TETRACriLORDETHEME < 1 . VCG/L 
T40909 CHLPRDbENZENE < 1 . MCG/L 
T49/09 1 ,3-L»TCHLOKDaEuZE»J£ < 1. MCG/L 
T44109 1.2-'urCHLOKndErt7'EVE < 1. MCG/L 
T44209 l,<t-OICHLDRDbE,*ZENE < 1 . MCG/L 
T3440y B E N Z E N E < 1. MCG/L 
T39209 iDuUENE . ' -\ < 1. MCG/L 
T51009 ETHYL^EVZENE < 1. MCG/L 
Tb5209 1-CHL3KDCYCLJMEXENE-1 < 1. MCG/L 

**** CDuiTlNUEu UN NEXT pAJE **** 

COPIES SENT TP: COl.2), PUCO), LPHE(<>), FSO(O), I N F J - P ( O ) , INFO-L(O) 

MP.' S. 9RASWELL 
BUREAU OF SOLID «ASTfS 
N. Y.i. DEPT. OF ENViPiTME*TAL C3WSERVATI0 SUBMITTED BY: BARLDtf 
50 WJLF RD.,R0QM 417 
ALBANY,N.Y. 12233 
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( on~ ~~4 YJ~K ~TAT~ ~~P-KI~~~T 1f ri~At(~ 
-~~~~1hf~ :r~T~P ~uq ~i·~~l1iRl~S ~·w R~S~A~C~ 

(' PAGE 2 . ~ K~SIJL.TS ..,r EJ<!llAhl\ll!:J" · F!Pfo\t. QEP~ntt 
( SAM~L~ 10: ~]SRd ~A4P~£ ~~C~Tve~!Uilq&/l~/ni 

POLlfi:AL SU~~I-Ysto~:~l\u4~& fALL. C0 COUNtY:•!a~~RA 

L~tA•l,~Z ~~A~'jA FALLS~ ~~V~ CA~4Lo ~~~~J:' ~O"II~~~~~ ~EL~S 

l Tl~E or sa-PLI~;z ~41~a''d 12:~u oar~ P~I~?£~;Qti10it6 

t 

I 
I 

t 

l 

l'lR.)lf':itK 
f7Di~9 ~o\k~•XrLE~i 
f7CJO~ ~!l&••xt~~~ 
f~1~l~ aQ{~JcAfuF•~ 

1'85J!Ii~ 0:"1111~.~£ 
rassellli :irtPe:•rr.. 
resso~ P·~RJ•O~Lq~QJ·~~~£~~ 
r~J1D~ ~·VRJPtL~~-~~~~ 
f@5b09 tF.RT•RUTrLc£~1&~~ 
rs 5 u "'$ ~~ r'"'t:~&. ""' :li :tt,•rc;~c; 
fSil3~ oquu~a~~,~~E 

f50S~~ ~~!A·C~LU~JT~L~~~R 
f0SG39 1,J,S•l~!•~T~Y~~~~,~~~ 
'-~~a9 1,~.~·tP1ULT~Y~~~N'~~~ 
t'iGi>:\9 P•CYd"i11E 
7~Sln~ :YCL~P~'pv~~~~£~n~ 
TS5l09 '£C·d~l~L~~0~~n€ 
To!i3'l9 ~·ctll.ffl,B~"il.~w~ 

?i64~~ 2 1 J•dF-7.~~~~A~ 
f525~~ n~AA;~~~~nbUIAul~~~ (~•4Q) 

T440'~ 1 1 l 1 t•E~l~nLJo~q~~'£nE 
T65£»'l9 reAP~ flolo\Lt:'';. 
f4)~J9 1 1 2,J•JPl~nL~~u~~"'~~E 
1'6 7109 l'lff.P!;)i, 
t6Sl~9 z-c~~o~~P~r..uaL 
l~S$09 l•~IlPJPn~~~~ 

f~6&09 2 1 4•0Y~r.IP.t~PW£~UL 
fb550~ 2,4-~tt~~o~~pu~~~~ 

1~6309 4•C~~~~,-~--~TnV~Pn~~n~ 

T6l2'~ 2,4,b•!Pi~nL~~~on~~~L 

Tt9bO~i.~.~-f~1CnL~QwPn£~~L 
T667~9 ~ 1 4•~1aliP~PdEftJ~ 
f66709 t•~ti~~PaE•lL 
T6B5~9 2•~£rPYL•t,6•~1~1TR~~~~~aL 

f67~,~ V~~T~ChLUQ.JP~Eh,L 

rusan9 ~z~ZJIC ·~~~ 
l6R1~9 ~~~C2•C~~Ok~lSUPKO~YL)~Td~k 

T61St0':i ciS(2•C'ILila<JC::TrlYL)i::TatER 
. f6S909 N•~I~R~SuD!·~·PRQPlLA~i~~ 

f65lft9 n£lA:HL~~OETril4~ 
t6570~ ~rrRJ~~·z~~E 
f6~50~ !SUPrtOd~•~ 
T6S&O~ ~ISC~·CRLil~~CTWOXY)~ETdlN~ 

ft9209 riEA~CH~Oa<OCf:Lb~~ijt~DI~~& (t•5G) 
h410!1 2•C'Iil:lll:l.ialPHflfALt:Nt 
f&4909 ~,o•ui~IlR~TJLUF.N~ 
f63109 A:~"~PhfH~LENE F 

f647~9 U!~EfMYt~MlHALAT~ 
16)00i AC~HAPnTnE~E 

i\ES'JL? 
< 1 .. lli(;C:/l#. 
< 1.'4CG/L 
< 1 .. o.tCG/L 
c le tot(:G/f, 
< 1., '~~CG/L 
< 1o I!C:!Cii.' 
< 1. lltCG/L 
c: 1.- 'lCG/l. 
< 1. '4CC/t. 
< 1. •CGIL 
< 1. •ccn. 
< 1. •:Cit. 

-c 1. "lCG/t. 
< 1. IICG/t. 
< 1. '~~C!;I(. 

< 1. '4CG/L 
< &. ,.Ct:/l, 
< lo 'iCG/L 
< !,., '4CG/L 
< S., ~CG/L 
< S., •C:G/t. 
< s. IICG/L 

< 1 G. otCGit. · 
< JCI. '~C~/C. 
< Hi. 'i~G/L 
< tu. 'ICGI'I. 
< to. ucc1t. 
< li1. u:G/L 
< lv. "'CG/t. 
< t~. ~CG/1:. 

< ~~ •. •::etc. 
< '10.· '1CG/L 
< lfl. "C:G/L 
< Ill. I(CG/L 

< 
< 
< 
< 
< 
< 

·c 
< 
< 
< 
< 
< 
< 

to.· •CG/L 
to. ISCG/L 
u,. 'ICG/t. 
so. •ccur. 
Ute 'tCG!f. 
10 •.. •CG/.L 
tu. ~CG/L 
10, '4CG/L 
U.· IIICG/L 
u. -.cc;,r.. 
10. IICG/t. 
10.- WICG/t. 
10.· lltCG/L 
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083b \'E* VjRK STATE OEPAKTME;IT I f rlEAL i'H 
WAJSHDRTH CE.,T£P FuR LABORATORIES A»1U RESEARCH 

PAGE 2 Q ^ J ^ ) RESULTS J p EXA*I*UlJN FINAL REPDRI 

SAMPLE ID: 435«d SA-tPbE RECETrfSu!84/98/29/09 ( 
POLITICAL SU30lvISlUN:NlAU»RA FALLS C. COUNTY;NIAGARA 
LOCATIDA: VlAaAR" FALLS. UOVE CANAL. fc»Ef)RjC<< NOM TIDRINS WELLS 
TIME OF SA^PLIMS: ?4/l/»/?U 12:^0 DATE PRI«T£0: R4/19/1 b ( 

PARAHEiER RESULT 
T704D9 PARA-XjfLE'it < 1. MCG/L 
I70i09 *ElA-XYLENE < 1. MCG/L 
Tbl%D9 •RIHO-AYUEAE < 1. MCG/L 
T85jDy C'J*E*E < 1. MCG/L 
T8S409 STYPE'TE < 1. MCG/L 
T8550* P-bRjMOFLUDROPENtE:^E < 1. MCG/L 
Tbl1D9 N-PR0Pif.ttEN7.EME < 1. MCG/L 
T85b09 rERT-BUTYLbEMZt'.'E < 1. MCG/L 
T85/09 O/P-CHLDKOIDLUE^E < I • MCG/L 
T512D9 GRU MJ aENZEuE < 1. MCG/L 
T50509 y»Ei A-Cfir.UR JTJLOEUE < 1. MCG/L 
T856D9 1, JO-lRi^ETrtYbBt^ZE^E < 1. MCG/L 
TbS909 1,2,4-tPl^cTnYu^ENiENE "< 1. MCG/L 
T860D9 P-CY«Fr,E < 1. MCG/L 
TbSlDy CYCLJPRDPYbaE'lZEmE < 1. MCG/L 
T8S209 jEC-tiUi YLBE MiEwE < 1. MCG/L 
T853D9 N - d U i' Y L 8 E N /i E x E < 1. MCG/L 
T864D9 2,3-6E«7.JFUP**1 < 1. MCG/L 
TS2SD9 fiEAACHuDROtoUiaoIENt. (T-4b) < b. MCG/L 
T440D9 1,2, 4-f°ICnL0'»O^EMZErtE < 5. MCG/L 
Tb5bD9 «APHlHALENE < 5. MCG/L 
T43909 1,2, J-lPiCnLDSuSE^E^E < 5. MCG/L 
Tb7i09 pHE'-'Ot, < 10. MCG/L 
T654D9 2-CHbOROpHEMJL < 10. MCG/L 
Tb6a09 2-rtIlPDPttEi»nu < 10. MCG/L 
rb66D9 2,4-DTMErHiLpHENOL < 10. MCG/L 
Tb6509 2,4-OlCHLOKDp»ENuL < 10. MCG/L 
T6S309 4-CHLDRD-^-METr»VuPrtE:inu < 10. MCG/L 
T67239 2,4, b-lPiTnLORLiPnENnL < l u . MCG/L 
T49b09 ~2#4» b-f RiCrtLUPoPhE\OL" < l u . MCG/L 
T667D9 2»4-l)IwirR0PrlEN0b < 10. «CG/b 
T6S9D9 4-rtTIRjPnEfOL < 10. MCG/L 
T635D9 2-rtErPn.-4,6-DINITRDpHtNOL < 10. MCG/L 
Tb73Dy pENTAChLuROP.iEwDL < 10. MCG/L 
T650D9 oS^ZJIC A rlD 
I6R1D9 BlS(2-CHbOk0lSOpKr»PYL)ETriEk < 10. MCG/L 
T63909 bIS(2-CHLO«0ETrtYL)ET,iER < 10, MCG/L 
T65939 N-f»IIRUSUDI-^-PROPYLAMINE < 10, MCG/L 
T653D9 nEXACHLORnETrlA,»E < 10. MCG/L 
T65799 .<II'RO?e.NZENE < 10. MCG/L 
T6S5D9 iSUPrtORDrtE < 10. MCG/L 
T68609 blS (2-CHLORDETrlOXY) METHANE < l u . MXG/L 
T49209 rtEAACHbOKOCYCLOPEHIADlENE (C-5o) < 10. MCG/L 
T64109 2-CHLOROtfAPHlHALENE < 10. MCG/L 
T64909 k,6-0I«irR0T0LUENE < 10. MCG/L 
rb3l09 ACENAPhTHYLENE < 10. MCG/L 
T647D9 DlrtEfHY LPHIHALATE < 10. MCG/L 
Tb3009 ACENAPHTMEHE ^ < 10. MCG/L 

• ••• CONTINUED 0*4 NEXT PA3E »*•* 
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0836 

PACE 3 

*£•» YJRN i»-rATfc.. uEpART^EaT 3? HFAMH 
w'VuSrfDRTH CENTER FjR LAMURHTOR IES ANy RESEARCH 

3Z-3-3 rtEilluTii j F EXAMINATION F I ^ A L R E B J R I 

SAMPLE I D : 43bfl6 ^ A M ° L E R E C E I V E D ! 8 4 / 0 « / 2 $ / 0 9 
P O L I T I C A L S U 9 J I » T S U M ; ' U » ( i A K A F A L L S C . C^JNTY:NIAGARA 
L O C A T I I N : ViA^ftKA P A L b S . utlyE CANAL. yFDROC* rtrUilIlniSS HELLS 
TIME OF S A " H L i M 5 : R * / u R / ? i i 13 :30 u A j E P f t l r f T E D : 8 4 / 1 0 / 1 6 

t>AkA.v»FlEK 
T 6 « 8 0 9 ^ , 4 - u l N T l R j T O f . U E N E 
T6460* u I c T r i Y L P r t T h A L A l E 
T65209 r'LUDREiiE 
T68109 4-CHLORDPHENtfL PrtE.N VL ETHER 
T66U09 rt-rtlrRj5jniPHE;4YbAMl.\iE 
T65109 l t 2 -uIpHENiLrtYi>PA7lNE 
T 6 » 3 0 y %-bRjMOPrtENYu frMfNfcL ETHER 
T48609 nKAACHt.OROt>E,\iZENt 
TbolOy fHe.NAVlHRE.sF 
T63209 AViHRACEi\ iE 
Tb440* uI-N'-Po'T^f.^Hi-HrtLMTt: 
To8009 i L U O R H A M I H E N E 
T66209 P Y K E , \ E 
Tb3'8t>* . bErtZlDI^'E 
T64009 bUi'YL bEfl7. iL Priori AL, A i"E 
Tb330y bENZjfA)AVi'HkACE«E 
Tb4b0y 3 , 3 ' - O i r « i L O R 0 a E * ! Z T i J l , . F 
T64209 C H K Y S E W E 
T67909 d I S ( 2 - E T H Y L H t X Y L J P n T M A L A i T 
Tb5D0y t i U C l YLPriTtlAbArE 
T o 3 4 0 9 d E h Z O ( b ) F L u D R A . j rhE:^E 

rt T ri E.» E 
Tb3b09 bEAZOfAVPVKENE 
T65409 IMDENDI 1 ,2, 3-CDlPY«F.,E 
T64309 O I b E i s Z J ( A r r i ) A M f H R A c ; E N E 
T6370y d E r t Z 3 ( GHi ) PER VuE,<iE 
T15709 nCri.ALPHA 
T15809 riCri,aEIA 
T35609 nCri,3Art«H i L I " u A ,< E) 
Tl600y nCh,DELTA 
Tl)900y HEpTACnLQO 
T07709 ALDRtN 
T0B309 oEPTArHLO" EPOXIDE 
T43309 ENDOSHLFAN I 
T14809 DOE -PARA, PARA 
108509 JIELDPIN 
T08409 ENDRIN 
T14909 ODD -PAPA, PARA 
T43409 ENDOSUuFAN Tl 
Tb7409 ENDRIN ALDEHJ.DC 
T67309 EMunsULFAN SULr«lE 
T14709 DDI -PARA, PARA 

***« 

RESULT 
< 10. «CG/L 
< 10. *CG/L 
< 10. MCG/L 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

< 10. 
< 200. 
< 30. 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

END OF REPORT **•* 

30. 
30. 
30. 
30. 
30. 

30. 
30. 
30. 
30. 
10. 
10. 
10. 
l u . 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
"CG/L 
MCG/L 

MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG7L 
MCG/L 

N A 

N A 
N A 

LOV-003-000842
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NEW YORK STATE DEPARTMENT OF HEALTH 
HADSWORTH CENTER TOR LABORATORIES AND RESEARCH 

RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE IDs 43573 SAMPLE RECEIYEDI84/08/29/09 
PROCRAMi 650SDEC SOLID WASTES 
SOURCE ID|NFLCOB03 DRAINAGE BASIN,Ol S S ^ S S r 3 1 0 2 

POLITICAL SU90IVISI0NXNIA6ARA FALLS C. S°«!!rri«K 
LATITUDE! . LONGITUDE! •« Z DIRECTION! 
LOCATION! N l A C m m L S . LOVE CANAL. OVERBURDEN MONITORING* <KLLS 

SEP§Rl"G° HLA;r L t :^X:LAB FOR ORGANIC ANALYTICAL CHEMISTRY 
TEST PATTERN! PPEP'F.R.METHODS 625.601 AND EPA NETH 503.1 
SAMPLE. TTPEt 250:GROUND WATER 
TIME OF SAMPLING! 84/08/28 15t00 DATE: PRINTED:84/lO/22 

12 

11 

•0 
1 

PARAMETER RESULT 
T62009 CHLOROMETHANE 
T61809 BRO*OWETHANE 
T41009 VINYL CHLORIDE 
170209 DICHL0R0DIFLU3R0MEIHANE 
T61909 CHL0R9ETHANE 
T61709 IRICHLOROFLUDROMETH^NE 
T23809 DICHLOROMETHANE 
T5P909 1.1-DICHL0R0ETHENE 
T51909 1,1-DTCHLOROETHANE 
T61209 IRANS-1.2-DICHL0R0ETHENE 
T39009 CHLOROFORM 
T50809 1,2'DICHLOROETHANE 
T23609 l.l,1-TRICHLOROETHANE 
T3S609 CARBON TETRACHLORIDE 
T38909 BROMODICHLORÔ ETHANE 
T61309 1,2-DICHLOROPROPANE 
T61509 IRANS-l,3-DtCHL0R0PR0PENE 
T41109 TRICHLOROEIHYLEME 
T44909 DIBROMOCHLOROMETHANE 
T61409 CIS-1,3-DTCHL0R0PR0PENE 
T517-0a_l-.l#2-TRICHL0R0ETHANE 
T61109 2-CHLOROETHYLVINIL ETHER 
T42109 BROMOFORM 

. T51809 1,1.2,2»TETRACHL0R0EIHANE 
T41209 TEIRACHLOROETHENE 
T40909 CHLOROBENZENE 
149709 1.3»DICHLOROBENZENE 
T44109 I.2°DICHLOROBENZENE 
T44209 1,4«DICHL0R0BENZENE 

. T34409 BENZENE 
T39209 TOLUENE 
T51009 ETHYLBENZENE 

_ 185209 1-CHLOROCYCLOHEXENE-l ^ 
»•** CONTINUED ON NEXT PA3E »•*• 

COPIES SENT lb:.CO(2), ROiO). LPHE(O),. FED(O). INFO-P(O), INFO-L<0) 

< l.< MCG/L 
< l.< MCG/L 
< l.< MCG/L 
< 1.' MCG/L 
< l.< MCG/L 
< l.< MCG/L' 
< l.< MCG/L 
< l.« MCG/L 
< 1.' MCG/L' 
< i.» MCG/L' 
< i.< MCG/L 
< 1.' MCG/L 
< l.< MCG/L 
< I . MCG/L 
< 1. MCG/L 
< 1.' MCG/L 
< 1. MCG/L' 
< 1. MCG/L 
< l.< MCG/L 
< l.< MCG/L 
< 1. MCG/L 
< 1.' MCG/L1 

< 1.' MCG/L' 
< 1.' MCC/L' 
< 1.* MCG/L 
< 1. MCG/L 
< 1. MCG/L' 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L' 
< 1. MCG/L 
< 1. MCG/L 

c 

c 

c 

i 

( 

< 

MR.1 S, BRASWELL 
BUREAU OF SOLID WASTES . - — -
N.ff.S.OEPT.. OF ENVIRONMENTAL CONSERVATIO 
50 WOLF RD.'.ROON 417 .,> 

SUBMITTED BTlBARLOW 

LOV-003-000843
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NEW YORK STATE DEPARTMENT OF HEALTH 
WADSWORTH CENTER FOR LABORATORIES AND RESEARCH 

RESULTS OF EXAMINATION FINAL REPORT 

DATE: PRINTED184/10/22 

SAMPLE ID| 43573 SAMPLE RECEIVEDt84/08/29/09 
POLITICAL SUBDIVISION:NIAG*RA FALLS C. COUNTYINIAGARA 
LOCATION! NIAGARA FALLS. LOVE CANAL. OVERBURDEN MONITORING WELLS 
TIME OF SAMPLING: 84/08/28 15:00 

PARAMETER 
170409 PARA-XYLENE 
T70309 META-XYLENE 
T51409 ORIHO-XYLENE 
T85309 CUMENE 
T85409 STyRENE 
T85509 P-BROMOFLUOROBENZENE 
T51109 N-PROPYLBENZEVE 
T85609 TERT-SUTYLBENZENE 
T85709 0/P-CHLOROTOLUENE 
T51209 BROMQACNZENE 
T50509 META-CHLOROTOtUENE 
T85809 1,3,5-TRlMETHYLBENZENE 
T85909 1.2,4-TRIMETHYLBENZENE 
T86009 P-CYMFNE 
T86109 CYCLOPROPYLBENZENE 
T86209 SEC-BUTYLBENZENE 
186309 N-BUTYLBENZENS 
T86409 2.3*BENZ0FURAN 
T52509 HEXACHLOROBUTADIENE (C-46) 
T44009 1,2,4-TRICHLOROBENZENE 
T65609 NAPHTHALENE 
T43909 1,2,3-TRICHLOROBENZENE 
167109 PHENOL 
T66409 2-CHL0R0PHEN0L 
T66809 2-NITR0PHEN0L 
T66609 2.4-DIMFTHYLpHENOL 
T66509 2,4-DICHLOROPHENOL 
T661&9_4-CHL0R0-3-METHYLPHEN0L 
T67209 2.4.6-TRICHL0R0PHEN0L 
T49609 2,4,5-TRICHLOROPHENOL 
T66709 2.4-DINTTR0PHCN0L 
T66909 4-NITR0PHEN0L 
T68509 2-METHYL=4,6-0INiTROPHENOL 
T67009 PENTACHLOPOPHENOL 
T85009 BENZOIC ACID 
T68J09 BIS(2-CHL0R0IS0PRbPYL)ETHER 
T63909 BISC2-CHL0R0ETHYL)ETHER 
T65909 N-NITROSQDI-N-PROPYLAMINE 
T65309 HEXACHLOROETH*NE 
T657P9 NITROBENZENE 
T65509 ISOPHORONE 
T68609 BIS(2-CHLOROETHOxT)METHANE 
T49209 HEXACHLOROCTCLOPENTADIENE (C-56) 
T64109 2-CHLORONAPHTHALEVE 
T64909 2.6-DINITR0T0LUENE 
T63109 ACENAPHTHYLENE _ 
T64709 DIMETHYLPHTHALATE 
T63009 ACENAPHTHENE 

*»»» CONTINUED ON NEXT PASE 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

RESULT 
< I.' MCG/L 

i.< MCG/L 
l.« MCG/L 
l. i MCC/b 
l.« MCG/L 
1.' MCG/L 
l.« MCG/L 
l.< MCC/L 
1.. MCG/L 
l.« *CC/L 

.< l.< MCG/L 
< 1.' MCG/L 

l.f MCG/L 
l.« MCG/L 
I., MCG/L 
l. i MCG/L 
l. i MCG/L 
l.f MCG/L 
5.' MCG/L 
5.i MCG/L 
5.' MCG/L 
5.< MCG/L 

< 10.« MCC/L; 

< 10.' MCG/L 
< lO.i MCG/L 
< 10.. MCG/L 
< 10.- MCG/L 
< 10.' MCG/L 
< lO.i MCG/L 
< 10.r MCG/L 
< 10.! MCG/L! 

< lO.i MCG/L 
< 10.( MCG/L 
< 10.• MCG/L 

< 10,« MCG/L 
< 10.< MCG/L 
< 10.« MCG/L 
< 10.* MCG/L 
< 10.» MCG/L 
< 10.< MCG/L 
< 10.« MCG/L 
< 10.' MCG/L 
< 10.. MCG/L 
< 10.< MCC/L' 
< 10.< MCG/L 
< 10.< MCG/L' 

NA. 
NA 

LOV-003-000844



i 

I 
( 

I 
I 
i 
I 
I 
i 
i 
i 
i 
i 
c 

i 
I • 
i 
I 

0440 

PAGE 3 

NEW YORK STATE DEPARTMENT Of HEALTH 
HADSNORTH CENTER FOR LABORATORIES AND RESEARCH 

RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE IDt 43573 SAMPLE RECEIVED*§4/08/29/09 
POLITICAL SUBDIVISIONZNIAGARA FALLS C. COUNTYlNIAGARA 
LOCATION* NIAGARA FALLS, LOVE CANAL, OVERBURDEN MONITORING NELLS 
TIME OF SAMPLING* 84/08/28 15t00 DATE PRINTED:84/10/22 

PARAMETER 
TB4809 2,4-DlNlTROTOLUENE 
T64609 DIETHTLPHTHALATE 
T65209 FLUORENE 
168409 4-CHLOROPHENYL PHENYL ETHER 
T66009 N-NITROSODIPHENYLAMINE 
T65109 1,2-DIPHENYLHYDRAZINC 
T68309 4-BR0M0PHENYL PHENYL ETHER 
148809 HEXACHLOROBENZENE 
T66109 PHENANTHRFNC 
T63209 ANTHRACENE 
T64409 DI*N«BUTYLPHTHALATE 
T68009 FLUOROANTHENE 
T66209 PYRENE 
T63809 BENZIDINE 
T64009 BUTYL BENZYL PHTHALATE 
T63309 BENZOCA)ANTHRACENE 
T64509 3,3'-DICHL0R0BENZIDlNE 
T64209 CHRYSENE 
T67909 BIS(2«ETHYLHEXYt.)PHTHALATE 
T65009 DIOCTYLPHTHALATE 
T63409 BENZO(B)FLUORANTHENE 
T63509 BENZO(K)FLUORANTHENE 
T63609 BENZO(A)PYRENE 
T65409 IMDEN0(1,2,3-CD>PYRENE 
T64309 DIBENZOCAfH)ANTHRACENE 
T63709 BENZOfGHDPERYLENE 
T15709 HCH,ALPHA 
ri58£9_HCH,BETA 
T35609 HCH,GAMMA (LINDANE) 
TI6009 HCH,DELTA 
.108009 HEPTACHLOR -
T07709 ALORIN 
T08309 HEPTACHLOR EPOXIDE 
T43309 ENDOSULFAN I 
T14809 DOE -PARA, PARA 
Y08509 DIELDRIN 
T08409 ENDRIN 
T14909 DDO -PARA, PARA 
T43409 EVOOSULFAN I I 
T67409 ENDRIN ALDEHYDE 
T67309 ENDOSULFAN SULFATE 
T14709 DDT -PARA, PARA 

- — 

RESULT 
< 10.< MCG/L 
< 10.i MCG/L 
< 10. MCG/L 

< to.. MCG/L 
< 10.<*CG/L 
< 10.<MCG/L 
< 10.• MCC/L 
< 10.< «CG/L 
< 10.< MCG/L 
.< 10.' MCG/L 
< 10.' MCC/L 
< 10.' MCG/L 

< 200.' MCG/L 
< 30.. MCG/L 
< 30.' MCG/L 
< 30.' MCG/L 
<• 30.. MCG/L 
< 30.* MCG/L 
< 30.< MCG/L 

NA 

NA 
NA 

< 30.• MCG/L 
< 30.< MCG/L 
< 30.' MCG/L 
< 30.' MCG/L 
< 10.' MCG/L 
< 10.- MCG/L 
< 10.< MCG/L 
< 10.' MCG/L 

<• 
10.« MCC/L 
43." MCG/L NC 
23.- MCG/L NC. 
15.. «CG/L NC 
U.< MCG/L N£ 
23.' MCG/L NC. 
11..' MCG/L NC 

< 10.' MCG/L 
< 10.« MCG/L 
< 10.; MCG/L 
< 10.' MCG/L 
< lO.t MCG/L 

( 

( 

c 

t 

c 

c 

c 

END OF REPORT »**• 

LOV-003-000845
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NEW YORK STATE DEPARTMENT OF HEALTH 
WADStfORTH CENTER FOR LABORATORIES AND RESEARCH 

RESULTS Of EXAMINATION PINAL REPORT 

SAMPLE ID; 43574 SAMPLE RECEIVEDt84/08/29/09 
PROGRAM: 650IDEC SOLID WASTES 
SOURCE ID:NFLC0B03 DRAINAGE BASIN:Ol GAZETTEER C0DES3102 
POLITICAL SUBDIVISIONSNIAGARA FALLS C. COUNTY:NIAGARA 
LATITUDE: , LONGITUDE! .« Z DIRECTION} 
LOCATION! NIAGARA. FALLS. LOVE CANAL* OVERBURDEN MONITORING NELLS 
DESCRIPTION: WELLCl»5114 0 
REPORTING LAB! TOX»LAB FOR ORGANIC ANALYTICAL CHEMISTRY 
TEST PATTERN! PPEPtF.R.METHODS 625,601 AND EPA METH 503.1 
SAMPLE TYPE: 250!GROUND WATER -
TIME OF SAMPLING! 84/08/ | DATE PRINTED!84/10/22 

10 

PARAMETER 
T62009 CHLOROHETHANE 
T61B09 BRQMOMETHANE 
T41009 VINYL CHLORIDE 
T70209 DICHLORODTFLUOROMETHANE 
T61909 CHL0R3ETHANE 
T61709 TRICHLOROFLUOROMETHANE 
T23809 DICHLOROMETHANE 
T50909 1,1-DICHLOROETHENE 
T51909 1,1-DICHLOROETHANE 
T61209 IRANS-1,2-DICHL0R(JETHENE 
T39009 CHLOROFORM 
T50809 1,2-DTCHLOROETHANE 
T23609 1,1,1-TPlCHLOROETHANE 
T36609 CARBON TETRACHLORIDE 
T3B909 BRDMODICHLOROMETHANE 
T61309 1,2-DTCHLOROPROPANE 
T61509 TRANS-li ,3-DlCHLOROPROPENE 
T4U09 TRICHLOROETHYLENE 
T44909 DIBROMOCHLORQMETHANE 
T61409 CIS-l,3-DTCHLOROPRoPENE 
r517-Ol_L,l,2-TRICHLOROETHANE-
T61109 2-CHLOROETHYLVINYL ETHER 
T42109 BROMOFORH 
T51809 1,1,2,2-TETRACHLOROETHANE 
T41209 TETRACHLOROEIHENE 
T40909 CHLOROBENZENE 
149709 1,3"DICHLOROBENZENE 
¥44109 1,2*DICHLOROBENZENE 
T44209 1,4*DICHL0R0BENZENE 
T34409 BENZENE 
T39209 TOLUENE 
T51099 ETHYLBENZENE 
T85209 1-CHLOROCYCLOHEXENE-l 

*•*• CONTINUED ON NEXT PAGE *•*• 

RESU 

.< 

MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
•MCG/L 
MCC/L 
MCG/L' 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L: 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L' 
MCG/L 
MCG/L 
MCG/L 

COPIES SENT TO! COC2), RO(0>, LPHE(O), FED(O), INFO-P(O), INFO-LXO) 

MR.t S. BRASWELL 
...BUREAU OF SOLID WASTES _ 
N.Y.6.DEPT. OF ENVIRONMENTAL CONSERVATIO 
50 WOLF RD. ,ROOM 4l7 . • U.- .• 

—ALBANY,W.T..12233 • - ~ - — v 

SUBMITTED BYtBARLOW ' j 

LOV-003-000846
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PAGE 2 

NEW YORK STATE DEPARTMENT OF HEALTH 
WADSWORTH CENTER FOR LABORATORIES AND RESEARCH 

RESULTS Qr EXAMINATION PINAL REPORT 

SAMPLE ID: 43574 SAMPLE RECEIVEDt34/08/29/09 
POLITICAL SUBDIVISI0N:NIAGARA PALLS C. COUNTY:NIAGARA 
LOCATION! NIAGARA FALLS* LOVE CANAL. OVERBURDEN MONITORING WELLS 
TIME OF SAMPLING: 84/09/ 

PARAMETER 

DATE PRINTEO;84/lO/22 

RESULT 
T70409 PARA-XYLENE t.« MCG/L 
T70399 META-XYLENE : i.« MCG/L 
T51409 ORIHO-XYLENE : I.- MCG/L 
T85J09 CUMENE - : !•> MCG/L 
T8S409 STYRENE : 1. MCG/L 
TB5509 P-BROMOFLUOROBENZENE : l . MCG/L 
T51109 N-PROPYLBENZEME : 1.* MCG/L 
T85609 TERT-BUTYLBENZENE : l . ' MCG/L 
T85709 O/P-CHLOROTOLUENE : l.< MCG/L 
T51209 BROMOBENZENE : l . ' MCG/L 
T50509 META-CHLOROTQLUENE : l.< MCG/L 
T85899 1 * 3.S-TRI^ETHYLBENZENE : i.< MCG/L 
T85909 1,2#4-TRI«'ETHYL«ENZENE 1 ' 4 : i.< MCG/L 
T86009 P-CYMENE : l . MCG/L 
T86109 CYCLOPROPYLBENZENE ( l . MCG/L 
T86209 SEC-BUTYLBENZENE : 1. MCG/L 
T86309 N-BUTYLBENZENE : l . ' MCG/L 
T86409 2.3-BENZOFURAN : l . MCG/L 
T52509 HEXACHLOROBUTADIENE (C-46) : 5.' MCG/L 
T44009 1,2,4-TRICHLORORENZENE : 5. MCG/L 
T65609 NAPHTHALENE : 5.' MCG/L 
T43909 1,2.3-TRICHLOROBENZENE ( 5.< MCG/L 
T67109 PHENOL < 10.< MCG/L 
T66409 2-CHLOR0PHEN0L < 10.i MCG/L 
T66809 2-NITRQPHENOL < 10.' MCG/L 
166609 2# 4"DIMETHYLPHENOL < 10.' MCG/L 
T66509 2,4-DICHLPROPHENOL < 10.< MCG/L 
T65309 4-CHL0R0-3-METHYLPHENOL < 10.' MCG/L 
T67209 2,4,6-TRICHLOROPHENOL < 10.' MCG/L 
T49609 2,4,5-TRICHLOROPHENOL < 10.' MCG/L 
T66709 2f4-DTNITR0PHEN0L < 10.' MCG/L 
T66909 4-NITR0PHEN0L < 10.. MCG/L 
T68509 2-METHYL*4,6-DlNITR0PHEN0L < 10.- MCG/L 
T67009 PENTACHLOROPHENOL < 10.. MCC/L 
T85009 BENZOIC ACID 
T68109 BIS(2-CHL0R0IS0PR0PYL)ETHER 
TB3909 BIS(2«CHLOROETHYL)ETHER < 10.' MCG/L 
T65909 N-NITROSODI-N-PROPTLAMINE < 10.. MCG/L 
T65309 HEXACHLOROETHANE < 10.« MCC/L 
T65709 NITROBENZENE < 10.' MCG/L 
T65509 ISOPHORONE < 10.< MCC/L 
T68609 BI5(2-CHLOROETHOXY)METHANE < to.. •CC/L 
T49209 HEXACHLOROCYCLOPENTADIENE (C-56) < 10.. MCC/L 
T64109 2-CHLORONAPHTHALENE < 10.< MCG/L 
T64909 2,6-DINITROTOLUENE < 10.- MCG/L 
T63109 ACENAPHTHYLENE < 10.' MCG/L 
T64709 DIMETHYLPHTHALATE -• 10.' MCC/L 
163009 ACENAPHTHENE > < 10 V MCC/L 

CONTINUED ON NEXT PAGE *««« 

NA 
NA 

,~«i 

c 

c 

c 

( 

( 

( 

c 

c 

c 

c 

c 

c 

c 
:4 t 
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NEW YORK STATE DEPARTMENT 9P HEALTH 
WADSWORTH CENTER FOR LABORATORIES AND RESEARCH 

( PAGE 3 S / / 4 RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE ID) 43574 SAMPLE RECEIVED*84/08/29/09 
POLITICAL SUBDIV7SI0N:NIA6ARA FALLS C. COUNTY:NIAGARA 

A LOCATIONt NIAGARA FALLS, LOVE CANAL. OVERBURDEN MONITORING- WELLS 
TIME. OF SAMPLING: 84/08/ I DATE PRINTED:84/10/22 

IC 

.( 

PARAMETER RESULT 

5 -

T64809 2,4-DINlTROTOLUENE < 10.' MCG/L 
T64609 D I E T H Y L P H T H A L A T E < io.. MCG/L 
T65209 FLUORENC < 10.> MCG/L 
168109 4-CHLOROPHENYL PHENYL ETHER NA 
T66009 N-NITROSODIPHENYLAMINE < 10.. MCG/L 

NA 

T65109 1,2-DIPHENYLHYDRAZINE < 10.' MCG/L 
T68309 4-BROMOPHENYL PHENYL ETHER < 10.. MCG/L 
T48809 HEXACHLOROBENZENE < 10. MCG/L 
T6S109 PHENANTHRENE < 10.. MCG/L 
T63209 ANTHRACENE < 10. MCG/L 
T64409 DI-N-BUTYLPHTHALATE < 10. MCG/L 
T68009 FLUOROANTHENE < 10. MCG/L 
T66209 PYRENE < 10.' MCG/L 
T63809 BENZIDINE < 200.• MCG/L 
T64009 BUTYL. BENZYL PHTHALATE < 30.- MCG/L 
163309 BENZO(A)ANTHRACENE < 30.' MCG/L 
T64509 3,3'°DICHL0R0BENZ7DINE < 30.- MCG/L 
T64209 CHRYSENE < 30. MCG/L 
T67909 BIS(2»ETHYLHEXYL)PHTHALATE < 30 o-MCG/L 
T65009 DIOCTYLPHTHALATE < 30.' MCG/L 
T63409 BENZ3(B)FLUORANTHENE NA 
T63509 BENZO(K)FLUORANTHENE NA 
T63609 BENZO(A)PYRENE 52.< MCG/L NC 
T65409 INDENOCJ,2,3-CD)PYRENE < 30.' MCG/L 
T64309 OlBENZOCA,H)ANTHRACENE < 30. • MCG/L 
T63709 BENZ3(GHI)PERYLENE < 30. MCG/L 
T15709 HCH,ALPHA < 10. MCG/L 
T15809-H.CH,BETA < 10.' «CG/L 
T35609 HCH,GAMMA (LINDANE) < 10. MCG/L 
T16009 HCH,DELTA 11.' MCG/L NC 
108009 HEPTACHLOR 13.< MCG/L NC 
TD7709 ALDRIN 49.' MCG/L NC 
T08309 HEPTACHLOR EPOXIDE 30.- MCG/L NC 
143309 ENDOSULFAN I 13. MCG/L NC 
T14809 DDE -PARA, PARA < 10.* MCG/L 

NC 

T0B509 DIELDRIN 14.. MCG/L NC 
TO8409 ENDRIN _ < 10.- MCG/L 

NC 

T14909 ODD - P A R A , PARA < 10.« MCG/L 
T43409 ENDOSULFAN I I < 10.- MCG/L 
T67409 ENDRIN ALDEHYDE < 10.. MCC/L 
TB7309 ENDOSULFAN SULFATE < 10.' MCG/L 
T14709 DDT -PARA, PARA < 10.- MCG/L 

- ••** END OF REPORT •*»* 

—* *••*•— - •• - •• -" * ~- • 
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0459 
rtAuS^TKTr. C^-iTc:^ C L J » L CURATOR I Eii A-iu RESEARCH 

PAGE 1 xE&'.lb-TS iiF F A A <THAfIO'J FINAL REPORT 

SAMPLE I 0 : 43b7b SAMPLE RECe.TtfED:84/0«»/29/09 
PROGRAM; b5 'J tyFC 3*5uTi-» rfASTES 
SOURCE l"»:NFLC*lbOJ J P A P M A U E « A < l M ; O i 
P O L I T I C A L S j * l ) l v T ; i T t / ' ; M i * ^ * A r A L u S C . 
L A T I T U D E : . u"> ^ U T U O E : 
LOCATION: -NIA^AK_A FMLLS. i,nvE CR*UL. JVER3JRDEN 
DESCRlPITQN:>>ELL(2l23, 
REPORTTMS LAB; rU!uAo r Hk uRGAuIC ANALYTICAL CHEMISTRY 
TEST PATTED: PppprF.R.-iFTHons 62b,o9i AND E»A *ETH 531.1 
SAMPLE CVpc; 25j!o»u't,4D yATE" 
TIME OF SA uPLl M3: R.4/0«/'»tf 1 ? : ^ 

GAZETTEER CODE;3102 
C3dNrY:MIA5ARA 
Z DIRECTION: 
MONITORING WELLS 

D A IE PRINTED.94/lVlB 

i 

PARAMETER RESULT 
T62009 C H L T R O I E T H A N E < I . MCG/L 
Tbl309 &RO

,'0"ETH A.iE < 1. MCG/L 
T4100* < I . MCG/L 
T702'>9 DTCHuPR PDT FLUOr^OnE i'MANE < i . MCG/L 
Tb\90y CHLORnETfiAfjF < 1 . MCG/L 
Tbl709 I R I C : J L J P O F U U 0 R O M E T H A H E -< 1. MCG/L 
T23B09 D1C H L H R n .-1E1 H A v E < I . MCG/L 
T50 909 l,i-rjTCHLnK->£THF(>iP < 1. "CC/L 
Tbly09 1 , l-UTCHbf>fneT„A;«E < 1. *CG/L 
Tbl209 lRANS-i, 2-OTi:HuOKOeT,jE,TjE < I . MCG/L 
T39J09 CHLORPFTRV < 1.- MCG/L 
TbOBOy 1,2-DTCHLnkOETHANF < 1.' MCG/L 
1235*9 l,l,l-l elCtif.OROEiHANE < I . MCG/L 
T35b*9 CAK^OV TETKnc''L">RT0F < 1. MCG/L 
T389^9 iRjMj n i C r i r , jP j ^ r r i ^ E < 1.-.MCG/L 
T6130y l , 2-jTCHLPKlp9JPA :Jt < 1. MCG/L 
Tblb09 lRA'-J»-I, i-uTC-'uOR'OpRuPENE < 1 . MCG/L 
T41109 rRlCHLORjElH^t.EME < 1.' MCG/L 
T41909 OIbRjMOCrtLJRO"ETHA:iiE < 1. MCG/L 
T61409 CTS-1, 3-DTCHL"»K'>PP0!>EVE < 1. MCG/L 
*5 \/Oy 1, 1, 2-1 siCtif.JRJET'UME < 1. MCG/L 

TbllOy 2-CML'?RDETHYL^i,ItL Ei'H£R < 1. MCG/L 
r * 2 i o y dRj*OFjRn • < 1.' MCG/L 
T5180y 1.1,2,2-TETRACHLOROErHANE < 1. MCG/L 
T41209 TSf PACHf.URJEr^ENE < 1. MCG/L 
T40909 CHL^RPBEiSTKME—--•- •. - '< 1. MCG/L 
T4970y I , i-uTCHbnkPbE;<7.t.'JE < 1 . MCG/L 
T44 1^9 10 2-JTwHLOKOBE!<ZEVE < l i MCG/L 

1,1-UTCHUOKOBENZEVE < 1 . MCG/L 
T34409 BEwZ&'.'E < I . MCG/L 
T39209 TOLUENE < 1.' MCG/L 
T51009 ETliYL^fc»Z^r - ' " < 1. MCG/L 
TB52°9 l-CMulOkPCYCLjHEVEVE-i < 1. MCG/L 

• •*• C?'iTIMjF!u ON NEXT PAJE **** 

COPIES SENT l b : CCK2), ROCO), LPfiE(O), F£0(0), IwFO-PCO), INFO-L(O) 

~MR.'-S-i"8R̂ SMfcLL • ; " -
BUREAU DF 53LI j *AST£S 
N.Y.S.DEPT. JF E.-jVi9jNMENTAL CJNSERVATIO 

-v—-50 #tfLF «O-i-,K0i)M 4j7 — — - — » . - ~ ~ 
SUBMITIED BY:BARLOW 

c 

i c 

c 
I c 
e 
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0460 

PARE 2 

r.a f.)P f.\«jR\TjRlES ANw RPaEARCH 

•p E X A •! T A i I J *! F I 

SAMPLE I D ; t3$"»b RfiCEl V F O • * 4 / O b / 2 ° / 0 9 
POLITICAL SU*L>I. TiiT JN:Vi 'V; , \KA ^ f ^ S r , 0 0 " ' f Y ; VI ASA R A 
LOCA Tl T\i! •fi»3AKA pAf.'L^ • u' l .E 3" £ * j:ian£«| « j^IT3PIV3 * E L L S 

J»IE PRTi»TE1 TIME JF «H MP'LJ 

T70419 
T7330y 

T85J09 
Td5409 
TB550y 
T51109 
T"65b09 
T8570g 
rs12*9 
r 50509 
T8530y 
T85909 
T85-009 
TdM09 
Tb5209 

T8S40y 
T52509 
T44309 
T65b0y 
T4 vy<*y 
Tb7l09 
T&S4D9 
T668O9 
T66609 

ToSi^y 
f672l9 
r49b-*9-
T66/09 
T65909 

T85J09 
rb9i0y 
T63909 
T65959 
T65309 
T&S799 
T6550y 

T49209 
164109 
T64909 
Tb3l09 
T64709 
Tb3«09 

p* t t 'MEl 'Er t R E S U L T 
p » « A - X Y L E N E < i . M C G / L 
n E l A - X * f . £ v E < 1. M C S / L 
J R T " O - X Y L E - ; E < 1. M C G / L 
C J . . r . « P < i . M C S / L 
b T i R E ' ! E . < 1 . M C G / L 
P-tJb J « * U F u U J R j 9 E N i E N E < 1 . MCG/ti 
\ - P R 3 P V L f l E ; * 7 E M E < I . MCG/L 
IERT-»UT<r. .5>E , 7 E « E < 1 . M C G / L 
0 / p - C " " L D R n r ? L r ' E - J E - < 1 . M C G / L 
3 » j " ' j « E V i P . \ E < 1 . M C G / L 

i ' 6 - " H L j ° ^ T j f , o E N E < I . M C G / L 
1 # J , b - l P I M c , T t l / u « E » ; i E ^ E < 1 . M C G / L 
1 , 2 , l - i R I « E T H Y b 3 E N a E . i E > < 1 . M C G / L 
P-CYMEwF,- ' < 1 . M C G / L 
: V - C ' , J P R n P V L a E N t Z 7 . - p < 1 . M C G / L 
S E C - b H r Y L B e . * ' i E . - , P < 1 . M C G / L 
. . -bUrYi .ME*J<.E j E < 1 . M'CG/L 
I , J -oF?«ZuFdbAN < 1 . M C G / L 
. l E X A C H u O R T o U i A u l E ^ E l - C - l o ) < M C G / L 
l , 2 , 4 - A P L r : t L j P j B E ' ' Z E . 4 E < b. M C G / L 
• i » r « n ; f : j ; v 5 < b. M C G / L 
1 , 2 , J - j » i r n f . J P w <

0 E V i E . . E < b . « C G / L 
P H t - i j f . < 1 0 . M C G / L 
2 - C w L 0 K D p H t » , J f , < l o . M C G / L 
2-'<t l P J P H E O t , < 1 0 . M C G / L 
2 , 4 - O T V.ETHKLPMENOL < 1 0 . M C G / L 
2 . 4 - 0 T C M L ? R ^ p M E * . ' O L < 1 0 . M C G / L 

< J o . M C G / L 
2 . « , 0 - i P iC . - iL j » j P r i E ' n L < 3 0 . M C G / L 
x , * , b-A P I C r i L J b u D n E » « 0 u < ' u . M C G / L 
2 , - i - Q T r i M b j P n E f t . l L < 1 0 . M C G / L 
4 - i l I ? J P H E N O L < 1 0 . M C G / L 
2 - - - . p r i » i [ . - 4 , 6 - f M " I T R l p H E , ' u l , < 1 0 . M C G / L 
P E ^ T A C H L O P J P R E u * ? i , < l o . M C G / L 
b ' r . Z J T C A T I n 

M C G / L 

o I b ( 2 - C H L 0 K D l S u P K n p Y L ) E T r i E K 
B I S ( 2 - C M L O R O E T r i Y L ) E T H E R < 1 0 . M C G / L 
N - M r R U S O O I - M - p P O P Y L A M I » ? E < 1 0 . M C G / L 
H E X A c H L D R 0 £ T i A ,̂  P < 1 0 . M C G / L 
NTlROPc.VjiP.«P < 1 0 . M C G / L 
i S j P i - > R ? \ E < 1 0 . M C G / L 
b I s ( * - C H L P K } E r n O A M ) « f c T H A N E < 1 0 . M C G / L 
rtEXACHLDRncTCLuPcNl A U l E f ' e ( C - 5 b ) < 1 0 . * C G / L 
2 - C H L I R D i i A P H f H A L e . N E < 1 0 . M C G / L 
2 # 6 - j T :< T TR J T3 L U E ^ E < 1 0 . M C G / L 
A C E *• A P n T n Y L E * E < 1 0 . M C G / L 
O I M E I H Y L P H I H A L A T E < 1 0 . M C G / L 
ACEMAPriTr tEhE < 1 0 . M C G / L 

**** CONTINUED ON NEXT PA3E 

LOV-003-000850
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PAGE: 3 
FINAL R£P3«r 

4lb7i> S A M P L E P c r t . T t f E D ! 3 4 / 0 d / 2 O / 0 9 
P O M r i C n L S J l c H w T i r u V ; ' I i A G A H A F A L L S COUNTY! Nl AGARA 
L3CA F l T M ^XASAKA F A L L S , LOVE CA^Ut.. QV£R3'JRDEM MQMIT3R1V3 - E L L S 
TiME 3F S A ^ V L I N O : a ' i / 0 ° / ? o 

f A K A n E f F R 
r b 4 B n 9 2 , 4 - i ) T N l i P 3 T j L U E = i F 
T64609 DTeTHYL^rtTJiftbAlE 
T652' , 9 FLUTRP' iF 

*-C' 'LOR")pHc M | L PRE' jYL u T i i F R 
Tb50">9 «T r» JS jniPriP,iYuA«iT:,P 
TbSifty I , 2-ulp-»t;N)iLnYuRMZANt 
T68309 4-BR0M3 o t iENYL P"E»'YL EI«EP 
T49839 H5XAC«b3R0bE*7.E M E 
T6S1*9 PHE*'A'THREsE 
Tb32*9 H N I , H R ' \ C E ! > ; E 
Tb44*9 D t - V - ^ j T j f ^ p i j r H ^ r . A T E 
rbB009 FLUDRTAMi'Ht^E 
r b 6 2 ° 9 P Y R E ^ E 
rb38*9 B E - i Z n i V E 
T64009 B ' T Y L i i ^ Z Y ' . P H T H * L M E 
1^3 3*9 3 E i < Z J *" A ) A '̂ 1 H «< A C E \ E 
T64b0a 3 , j ' - n i T r t ' . u P j ^ t - . ' i T u T w E 
To4209 CHRYS'uE 
r67 9'*9 3 T S ( 2 - £ r r i Y L ^ £ X i L j P H T h A L A r E 
Tb50*9 J l C i C r Y L P ^ T r t A u A i E 
r b l l r t 9 3E'-»73f 5 ) F L ' J " ' R A « T H P N E 
Tb35*9 oEI'JZ3(K )FLuTRA.\iTriE;<E 
Tb360y a E . i Z 3 ( i ) P Y « F > i E 
Tb540y 1 Vi>S;v1( 1 , ? , 3 - C u l P Y R E W E 

Tb4309 i>raENZ3(A,ri)AVTHRACENE 
T63709 BEWZ3f3«I)PERYuE ; <E 
r i 5 7 f t 9 :JCH # ALPHA 
T15809 r i C i l . b E l ' * 
Y35b09 H C H , JAfT'A i L l N - j A ^ E j 
r i S 3 ^ f - r i C r i , J r u T A 
T08009 riEPTACHLUR 
T07799 ALdRlN 

- r o B 3 0 9 HEPTATHf-OH 
T43309 E^DlS'tu^AM 
1*14899 J l E "Pf»RA, 

-r03b09 OltLORIM 
T0 a 4f>9 EVUPIM 
r i 4 9 f t 9 000 - P A R A , 

-T434?9•-E , ^D , ^SMLPA , ^ 
Tb74^9 E^DPl'l AoOEHYOE 
Tb730y ENyOirluPAN SdLfAfF 
T14709 091' -PARrt, PARA 

**** 

EpnXTuE 
T 
PARH 

PAPA 
T I 

fcND QF R£P3Rr •*** 

•jAl'E PRIuTED.84/10/18 

RESULT 
-CG/L 
MCG/L 
**C5/L 

VA 

< 10. "CG/L 
< 10. MCG/L 
< lu. «CS/L 

< to. «CG/L 
10. ^CG/L" 

< 10. MCG/L 
< 10. MCG/L 
< 10. *CG/L 
< 10. "CG/L 
< 10. MCG/L 
< 10. MCG/L 

•< 
10. «CG/L 

< 200. MCG/L 
< 30. MCG/L 
< 30. MCG/L 
< 30. MCG/L 
< 30.' MCG/L 
< 30. MCG/L 
< 30. «CG/L 

< 2*0. MCG/L 
< 3u. MCG/L 
< 30. MCG/L 
< 30. MCG/L 
< 10. MCG/L 
< lu. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 

19. MCG/L 
< 10. MCG/L 
< i u . MCG/L 
< l u . MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 

NA 
v A 
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PAGE 1 

' J ^ K .iTA'Tr. je-pAKT i F M r 0? REAL I'M 
"V jS.ORT,-, CENTER pLlP LABORATORIES ANu RESEARCH 

KEi>M uTS JF E A . M I * M I J N PINAL REPORT 

SAMPLE I D ; 4 3 5 7 0 SAMPLE R £ C E I Y E D : 8 4 / 0 b / 2 ° / 0 9 
PkOGRAM: o5o :uEC SOLID ^ASTES 
SOURCE I O ; v F r j f a P l l j DPAT>I*GE « U S I M : 0 l GAZEITEER CODS;3102 
POLIT ICAL S J ^ J l w T s T j ^ z N U o a K A e^LuS ~ . C U N T Y : *U ASAR A 
LATITUDE: . uD. ' - jG iT jnc : i D I R E C T I O N * 
LOCATION* N I ^ A K A P M L L - S . U D V E C H M A L , BEURJC* MOwIl 'OKlNG WELLS 
DESCP-IPr i t iM; V E L L t ^ i U p 
REPORTING L A 3 ; i D A t u A d FDR UR3AMC ANALYTICAL CHEMISTRY 
TEST PATTEPMS P P * P * F . K . 1 , , r W 0 " S 6 2 5 , 6 0 1 AMD EPA MET" 5 3 1 . 1 
SAMPLE lYps - ; 2 5 ; / : j R j t i ^ n VATE9 
T1*E J f SAMpLi ' Ig i : •>» /oP/?o 1 1 : 1 0 i jA fE PRThTEO : R 4 / 1 0 / 1 8 

PARAMETER KESUuT 
T62009 CHLORDlEIHAMg < 1. MCG/L 
T61809 3!>0*0«ETH'»ll!

!' < 1. MCG/L 
T41yo* V I^YL C'IUOKT DE < 1. «CG/L 
T70209 DtCHLDRnDTFLUDKDrtEl-H'-ANc' < 1. *CG/L 
Tbl90* C'HuOKDLTnA,,?, < 1. MCG/L 
T61709 lRlCtlLORjFLl T0 D0 METriAuE < I . MCG/L 
T23809 DICuORD-lElMANE < I . "CG/L 
T50909 1, l-DTC'JuDKlETHE.iF < 1. «CG/L 
T519*9 1, I T jTCuu°i<"?iT.la1<F < 1. MCf3/L 
Tbl209 lRANb-1 f 2~wTCMuDK.DET,iti»F < 1. MCG/L 
T39J09 C^UDKOFHR- < 1. MCG/L 
T50809 l,2-i)TCMLDRr>ETrtA„F < 1. MCG/L 
T23609 l,l,l-rPlCnt.JPOFi,MA*'E < 1. MCG/L 
T36609 'C'R'O" TETp(AC

!»L'»r{TuF < 1. MCG/L 
T39^09 b'j,<001Cri[uPĵ t.T:iA„e- < 1. MCG/L 
T6130y i , 2-jTC:,bDR"»pbjPA\'t < 1. MCG/L 
T6ISD9 iPnNb-l,i-yTCHLOKHpRuPLNE < 1. "CG/L 
T4U09 lRlCrtLuPOFIHrLENE < 1. MCG/L 
T4«90y DIbR0M0CriL0R0METrtAi\(F < i . MCG/L 
Tb11*9 C T S • 1, 3 • D T C H L D R T p 0 J c» t .>.' E" < 1. MCG/L 
T51709 1, 1 , 2- I PirtiLJRJFIHA'J c < 1. *CG/L 
Tbl109 2-CMLDkDiTnYuVl'iYL FiHiP < 1. MCG/L 
T42l0y oRuMuFuR.M •- < 1. MCG/L 
T51809 1, 1,2,2-fEiRACHLORUEIHANE < 1. MCG/L 
T4U09 lElPAChLJPOErHE'JE < 1. MCG/L 

— T40909 C M L D R1J E ."4 ? E'? E " - < 1. MCG/L 
T49709 1, i-vTCHuDr*>bEHZEME < 1. MCG/L 
T44109 1, 2-jTCaLDR"»;)Ew7EME < 1. MCG/L 

— T44209--!,4-ulCHun»ObEwZENE' < I.- MCG/L 
T3440^ BENZENE < 1. MCG/L 
T3°209 fDL'JENE < 1. MCG/L 

-T51 009 £THYL*E"ZE*.'E < 1. MCG/L 
T85209 l-Cfc»LDKDCYCfOu£*'c''«E-i < 1. MCG/L 

* * * • C V J T P ' J E L I ON HEXf PAGE * * * * 

11 

10 

9 

j 

7 

*• 
4 

COPIES SEMI ID: C0t2 j , R0(u) . L ° i E ( 0 ) , FSD(0J, INFO-PCO), INFO-L(O) 

- --MR.'-S-i- 9RAS»fEr,L ~ -
B'JREAU DF SOLID r .AST t S 
N . Y . S . D E P T . OF E.<VlP.UMriE*TAL CJNSERVATID 

WuLF ROi-.ROOM 4 l 7 -
A L B A N Y , N . Y . 12233 

• 1 ri r — . t .TT . n f i i r 

SUBMITTED BY:BARLD4 
"1 
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04*b -ifc.* V J » N o T H T t u-:«»AhT«ip:ir I f nEALfH 
^ % O K T M CE.-«r£P r j » ' . H ^ U P A T j ^ i J S A'lu RESEARCH 

PAGE 2 3 ) K E i f « u r i J 6 " EAA- iTVAi lJN P I V A L 

SAMPLE 1 0 : 4 3 b 7 0 SA-tPuE R E f E I v E D : 3 4 / 0 b / 2 9 / * 9 
D Q L I T l C A L Sj?DTvTbT' jM;M l S V j f tKA p A L u S C . C D J N 1 V : Ml AGAR A 
LOCA n ? N : Kin.NTrnKT* " ^ E L L S 
T I M E J p V ? M ' J i : . « i / J Q / ? d l 1 : * J DA I E PRIWTEO 

. P A R A M F I E K 
-

K E S U U T 

T 7 0 4 0 S P A K W Y L E ^ f i < 1. M C G / L 
T 7 0 3 0 9 H E i ' A - K K L E M E < 1. M C G / L 
T 5 1 4 0 9 3 R l i n - X Y L E » E < 1 . MCG/L 
r b 5 3 * 9 C ' M E u E < 1 . M C G / L 
T 8 5 4 0 9 sr^bgve < 1 . M C G / L 
T 8 5 5 0 * P -bRJM' jFL I 'DP3«*£NZENE < 1 . MCG/Ti 
T b l 1 0 9 ^ - p R a P Y L a S M Z E M E < 1 . M C G / L 
T 8 5 6 0 9 f E R T - B U T / L b E . ^ Z E V E < 1 . M C G / L 
' 8 5 7 0 * D / p - C H L ? « n r O L " E , ! E < 1 . M C G / L 
1*51209 j R v j M j O c ' i ^ r . ^ r < 1 . MCG/L 
' 'sos'iy . . E i B - r - i L . J D j t j L u * " . r < 1 . M C G / L 
r b S b o y l # 3 # b - l P l H b T : i V u P . t . N Z E N E < 1 . M C G / L 
T B 5 9 0 9 l , 2 , 4 - i » i , , E T i Y u ' * E ^ k , E . V E - < 1 . M C G / L 

TdSOOy P - C Y H E . ^ E < 1 . M C K / L 
T 3 5 1 0 9 C T j L J ' m p V L ^ E ^ Z E N F < 1 . V C G / L 
T d 6 2 0 9 bvC-r» ; l i •Y i .HE' - ' iE , E < 1 . M C G / L 

T o S i 0 9 . ^ - j ' T Y L ' E - i E ^ E < 1 . M C G / L 
1*86409 2* 3 - b E . i Z J r L i " A v " < i . * C G / L 
T 5 2 b O * rtEAAC4uOKr,b"l'AuTcf.'E ( C - 4 0 ) < b . M C G / L 

1 , 2 , 4 - i 3 i C r U « J » 0 * E ' U E , i E < 5. M C G / L 
1*65609 I ^ P ' U - H A L E ^ E < b. M C G / L 
1 4 3 9 * 9 I , I . S - i " i r n f . J P j ^ c . - U E . . E < b . M C G / L 
T 6 7 i 0 y P H b ' J j ' : < 1 0 . M C G / L 

Tbb4D9 2 - C J u O K 0 P H c N j ' . < 1 0 . M C G / L 
Tbf i30y 2 - ; < T l P j P r i E N ? L < 1 0 . M C G / L 
r b 5 6 0 y 2 , . 1 - U T l E f Hi ' .pMtN j f , < l o . M C G / L 
T b 6 b 0 9 2 . 4 - J T C M L D K T P - I E M J L < 1 0 . M C G / L 
Tb6 3 09 < 1 0 . MCG/L 

T b 7 2 * 9 2 . b - i P i r i i C . J P j B . l E . O L < 1 0 . M C G / L 
T 4 5 a 0 9 2 , * , b - l ? i C r t L j P j 3 f i E . < O b < 1 0 . MCG/L 
T 6 5 7 0 9 2# i - ' j T w T l P J P H E N O L < 1 0 . M C G / L 
T 6 S 9 0 9 4 -<T I 0 J ° r l E c O L < l o . M C G / L 
f 5 9 5 * 9 2 - l^r 'Hi ' f . . -1, S - D i ' U T R I p H e M - j r . < 1 0 . M C G / L 
T 6 7 0 0 9 P E ^ T A C r l L J P J P H E i ^ u < l o . M C G / L 
T 8 5 D 0 y a E * 7 . 3 T C A C i O 
T 6 9 1 0 9 b I a ( 2 - C H L n K 0 i S j P R 0 P Y L ) E T r t E K 
T 6 3 9 09 B I S ( 2 - C M L n R * 0 E T H Y u ) E T r j E H < 1 0 . M C G / L 
T & 5 9 0 9 N- iJt r R ' J S O O I - N - P R D P Y L A M I M E < 1 0 . M C G / L 
T 5 5 3 0 9 H E A A C l , b T K r , E T H A - < E < 1 0 . " C G / L 
T b 5 7 0 9 ;«i r R ! J 1 » t ^ r 4 P < 1 0 . M C G / L 
T 5 5 5 0 9 i S j P ^ D R D i i E < t o . M C G / L 
T b » 5 0 9 o I b ( 2 - C 4 L n » < D E T t , l A Y j MtTriAnE < 1 0 . • M C G / L 

! T 4 9 2 0 9 H E X A C H L O K H C Y C O P E f l A D l E M E ( C - 5 b l < 1 0 . . M C G / L 
T 5 4 1 0 9 2 - J H L 1 R 3 N A P M X H A L E V E < 1 0 . M C G / L 
T b 4 9 0 y 2 , b - D T . « T r P J T 3 L U E N E < 1 0 . M C G / L 
T b 3 l 0 9 . A : E ' ' A P u T r t Y L E , ' i E < 1 0 . M C G / L 
T 5 4 7 0 9 DI -1E f y i L P H T H A L A T E < 1 0 . . M C G / L 

k Tb3009 ACEMAPriTttENE < 1 0 . - M C G / L 

> * • * * C O r t T i N j E D ON NEXT PA3E ****•--' ". 
LOV-003-000853
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PAGE 3 Q / 1 - / " 3 ''.Fi>"LT5 U p r AAMTNAiTjM F I ^ A L PE 0 DRT 

SAMPLE 1 5 ; 41576 b M P L F R E C E I V E D ? 3 4 / 0 & / 2 R / O y 
D ( JL I T t CAL SUP-uI v' T S I J M ; *'i * ^ AH * P A L L ? C . CDuNrY:MlAG»KA 
LUCATIOUJ MHJARA u 0 v p C M ' - ' H L , UEDRJC* Mn,i I IDK-f*3 WELLS 
T l M E OF S A " P L i M i ! o , / ; ) Q / ? e H : 3 o DA i E P R I N T E D : f l 4 / 1 0 / 1 8 

pAnA-iEIER KESULT 
T 6 4 8 0 9 2 , 4 - D l N l r R J T D L J E . ^ E < 1 0 . " C G / L 
T 6 4 5 0 9 D l E T H Y L ° H T r t A L A i E < to. M C G / L 
T 6 S 2 D 9 F L U D R P E < 1 0 . •MCG/L 
T b a 4 D 9 i - C b l l O p H c V f '• " ;»F^Yl , r.lNlFh 
T b S o o y * ' jT I ' j S j n p i C , Y L 4 , T , F < 1 o . '»CG/L 
1*6510* 1 , 2 - 0 l p M e . * , i L n Y o R A 7 i N f c < to. " C G / L -
T 6 9 3 D 9 4 - d R 3 " y P H E i < Y L P H E M Y L E I H E R < to. M C G / L 
T 4 B 8 D 9 H E X A C H L D R T b E ^ Z E M E < to. M C G / L 
f 5 5 l D 9 p H E ' U M f H R E * E < ' 0 . « C G / L 
T 6 3 2 0 9 H O R A C E <E < i u . M C G / L 
T&44D9 j t - M - « i j r x r . p M r H H L A T t < 1 0 . • ' C G / L 
TbflQOy F L U1R D A I' M E w E < to. M C G / L 
T b 5 2 D 9 PYKE:nE -< 1 0 . M C G / L 
To3bOy dEi\)Z'l T I M E < 2 0 0 . M C G / L 
T & « 0 0 y o ' J r Y u B E - i Z Y L P n T K A L A T E < 3 0 . V C G / L 
T*b330y b E ^ 7 j f H ) ; v V i , - 4 i < A C E \ E < 3 0 . M C G / L 
T b « 5 * 9 3 , j ' - ^ i ? . ! ' j R j ^ £ ' ! Z T u I i » E < 3 0 . M C G / L 
r & 4 2 0 9 c ^ R Y S E r i E < 3 0 . ' M C G / L 
r 6 7 9 0 9 b T b f 2 - E T d Y L H E X ^ L ) P H T H A L A I E < 3 0 . M C G / L 
T 6 5 0 D 9 D T J C t V L p n T rt R L A T E < 3 0 . M C G / L 
T 6 3 4 0 9 U E ^ 7 DC j l tr .LiDRA^THEN-E 
r 6 3 5 D y o E w Z J C K ) K L j D R f t i , T r i E . ^ E 
Tb3bDy a ~ » 7 J ( H ) P Y K E c E < 3 0 . M C G / L 
T 6 5 4 D 9 i M u P . < H U . 7 , 3 - C U ) P Y R E M E < 3 0 . ' M C G / L 
1*64309 DT HRH ZO C A , H) ANTHRACENE < 3 0 . M C G / L 
T 6 3 7 0 9 d E N Z J ( G H l i P E K Y L E N E < 3 0 . M C G / L 
T 1 5 7 0 9 J iCK. ALPHA' • - < to. M C G / L 
T l 5 8 0 y < 1 0 . M C G / L 
T 3 5 b 0 y . 4 r h , j A . 1 « A (Li">DAl-;E) < 1 0 . M C G / L 
r i S 0 ? T - H C r i , D E L T A - •• < 1 0 . M C G / L 
1 0 9 0 0 9 HEPTACHLOR < 1 0 . M C G / L 
T 0 7 7 0 9 A L D R I M < 1 0 . M C G / L 
T 0 9 3 0 9 H E P T A - i i L O P E P 1 X T D E < 1 0 . • ' C G / L 
T 4 3 3 0 9 E V u D S ' l u ^ A N T < 1 0 . M C G / L 
T l * 8 0 9 DDt - P H P A , P*\PA < 1 0 . M C G / L 
T 0 8 5 O 9 D T f c L D R i S - - - -~ •- < to. M C G / L 
T 0 9 4 0 9 EMDRi 'J < 1 0 . M C G / L 
T 1 4 9 D 9 DDu - P A R A , PAPA < 1 0 . M C G / L 
T 4 3 4 0 9 EMuDSMijPAN T l < 1 0 . " C G / L 
1*6740* E ^ D P i V M J n £ « t ' D E < to. M C G / L 
F 6 7 3 D 9 E V ( ) 0 S ! ' L F A N S u L r A i F < 1 0 . M C G / L 
T 1 4 7 D 9 DDT - P H R H , PARA < 1 0 . M C G / L 

* * * > EWD OF REPORT * * * * 

LOV-003-000854



0415 NEW YORK STATE DEPARTMENT OF HEALTH 
CENTER FOR LABORATORIES AND RESEARCH 

PAGE 1 KESULTS OF EXAMINATION flMAL REPORT 

SAMPLE ID; 435R9 SAMPLE RECEIVED184/08/29/09 
PROGRAM: 65Q:0EC SOLID WASTES 
SOURCE ID: DRAINAGE BASlN;Ol GAZETTEER CODE:3102 
POLITICAL SUBDTVISION;NIAGAKA FALLS C. COUNIY:NIAGARA 
LATITUDE: . LONGITUDE! . Z DIRECTION: 
LOCATION: C F I E L D BkA^jt^LOVE CAN*L MONITORING WELL SAMPLES 
DESCRlPTlONTiiTpT SAMPLE 143573 TO 43583 
REPORTING LAB: IOXtLAB FOR ORGANIC ANALYTICAL CHEMISTRY 
TEST PATTERN! V0L2:tPA METHOD 503.1 & F.R.METHOD 601 
SAMPLE TYPE: 297!FTEL0 BLANK > 
TIME OF SAMPLING* 84/0R/21 : DATE PRINTED;84/09/17 

PARAMETER RESULT i-
T67009 CHLOROMETHANE < I . MCG/L 
T61809 faRJMOMETHANE < 1. MCG/L 
T410D9 VTNYL CHLORIDE < 1. MCG/L 
T702 n9 D I C H L O R O D I F L U D R D M E I H A N E < 1. MCG/L 
T61909 CHLORDETHANE < 1. MCG/L 
T61709 I R I C H L O R O P L U O R O M E T H A N E "< 1. MCG/L 
T23809 O I C H L O R D M E I H A N E < 1. MCG/L 
T50909 1,1-DlCHLOROETrtENE < 1. MCG/L 
T51909 1,l-OTCHLOROETHANE < 1. MCG/L 
T61209 iRANS-l,2-DlCHL0k0ETHENE < 1. MCG/L 
T39009 CHLOROFORM < 1. MCG/L 
T50809 1,2-DTCHLOROETHANE < 1. MCG/L 
T23609 1, l,1-TPICHLOROETHANE < 1. MCG/L 
T36609 CARBON TETRACHLORIDE < 1. MCG/L 
T38909 BROMODICHLORO^ETHANE < 1. MCG/L 
T61J09 l,2-0TCHLOR0p«»OPANE < 1. "CG/L 
T61509 TRANS-1.3-DICHLOROPROPENE < I . MCG/L 
T4U09 IRICHLOROETHYLENE < 1. MCG/L 
T44909 DIBROMOCHLOROMETHANE < 1. MCG/L 
T61409 CIS-1.3-DTCHL0K0PR0PENE < 1. MCG/L 
T51709 1,1,2-TRICHLOROETHANE < 1. MCG/L 
T6U09 2-CHL0R0ETHYLV1NYL ETHER < 1. MCG/L 
T42109 BROMOFORM < 1. MCG/L 
T51809 i,1,2,2-IETRACHLOROEIHANE < 1. MCG/L 
T41209 IEIRACHLOROETHENE < 1. MCG/L 
T40909 CHLOROBENZENE < 1. MCG/L 
T49709 I,3-DICHLOR0BENZENE < 1. MCG/L 
T44109 1,2-OICHLORDBENZENE < 1. MCG/L 
T442D9 1 , 4-DICHLOROBENZENE < 1. MCG/L 
T34409 BENZENE < 1. MCG/L 
T39209 TOLUENE < 1. MCG/L 
T51009 ETHYLBENZENE < 1. MCG/L 
T85209 l-CHLOROCYCLOHEXENE-1 < 1. MCG/L 

**** C O N T I N U E D ON N E X T P A G E 

COPIES SENT 10: C0(2), R0(0). LPHE(O), F£D(0), INFO-PCQ), INFO-LCO) 

MR.' S. 3RASWELL 
BUREAU OF SOLID WASTES 
N.Y.S.DEPT. OF ENVIRONMENTAL CONSERVATIO 
50 WtjLF RD..ROOM 417 
ALBANY.N.Y. 12233 

SUBMITTED BY;BARLOw 

LOV-003-000855
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PAGE 2 

NEW YORK STATE OEPAkT.rf.ENT OF HEALTH 
CENTER FOR LABORATORIES AtfO RESEARCH 

RESULTS OF EXAMINATION FXNAL REPORT 

SAMPLE ID: 43589 SAMPLE RECEIVED:84/08/29/09 ( 
POLITICAL SUBDIVISION;NIAGARA FALLS C. COUNTY:MIAGARA 
LOCATION: FIELD BLANK-LOVE CANAL M0MT0RIM3 WELL SAMPLES 
TIME OF SAMPLING; 84/Q8/21 : DATE PRINTEO;84/09/17 ( 

PARAMETER RESULT 
T70409 PARA-XYLENE < 1. MCG/L 
T70309 META-XYLENE < 1. MCG/L 
•514^9 ORTHO-XYLENE < 1. MCG/L 
T853D9 C'-'MENE < 1. MCG/L 
T854D9 STYRENE < 1. MCG/L. 
T85509 P - B R O M O F L U O R O B E N Z E N E / < MCG/L 
T51109 N - P R O P Y L B E N Z E N E f 

< 1. MCG/L T85609 T E R T - B U T Y L B E N Z E N E < 1. MCG/L 
T85709 0/P-CHLOROIOLUENE < 1. MCG/L 
T51209 B R O M O B E N Z E N E < 1. MCG/L 
T50509 M E T A - C H L O R U T O L U E N E < 1. MCG/L 
T85809 1, J,5-TRIN£THYLBENZENE < 1. MCG/L 
T85909 l#2,4-TRlVETriYL9ENZENE *< 1. MCG/L 
T86009 P-CYHENE < 1. MCG/L 
T861D9 C Y C L O P R O P Y L B E N ^ E N E < 1. MCG/L 
T862D9 SEC-BUTYLP-ENZENE < 1. MCG/L 
T86309 !*-B"rYLBENZPNE < 1. MCG/L 
T864D9 2,J-BENZOEURAN < 1. MCG/L 
T525D9 HEXACHLOROBUTAOTENE (C-46) < 5. MCG/L 
T44309 1,2,4-TRICHLOROBENZEHE < 5. MCG/L 
T65609 NAPHT"ALENE < 5. MCG/L 
T439D9 1,2, 3-TRICHf.ORoBENZENE < 5. MCG/L 

c 

I 
I 
1 
1 

*•** END OE REPORT 

LOV-003-000856
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PAGE 1 

NEW YORK STATE DEPARTMENT OF HEALTH 
«ADSWORTH CENTER FOR LABORATORIES AND RESEARCH 

RESULTS OF EXAMINATION FINAL REPORT 

( 

( 

SAMPLE ID: 43580 SAMPLE RECEIVED* 34/08/29/09 
PROGRAM: b50:DEC SOLID WASTES 
SOURCE ID:NFLBR113 DRAINAGE BASIM:Ol GAZETTEER COOE:U02 
POLITICAL SU9DIVISI0N:NHGARA FALLS C. COUNTY:VIAGARA 
LATITUDE: . LONGITUDE! .'• Z DIRECTION: 
LOCATION* NlAGARi_fALLS. LOVE CANAL. BEDROCK MONITORING HELLS 
DESCRIPTION:WELL<jS212^ 
REPORTING LAB: T0X:LAB FOR ORGANIC ANALYTICAL CHEMISTRY 
TESI PATTERN: PPEPiF.H.METHODS 62b,601 AND EPA METH 503.1 
SAMPLE TYPE; 250!GR0UND WATER 
TIME OF SAMPLING! 84/08/28 I5:3u DATE PRlNT£D:R4/lO/26 

u 
I ! 

i : 

..'V.' * 

I',! 

PARAMETER 
T62009 CHLOROMETHANE 
T61809 BROMOMETHANE 
T41009 VINYL CHLORIDE 
T70209 DICHLORODIFLUOROMEIHANE 
T61909 CHLOROETHANE 
T61709 TRICHLOROFLUOROMETHANE 
T23BD9 DICHLOROMETHANE 
T509D9 1,1-DICHLOR0ETHENE 
T51909 1,1-DICHLOROETHANE 
T612D9 TRANS-1.2-DICHL0R0ETHENE ^ ~r — 
T390D9 CHLOROFORM 
T508D9 1,2-DICHLOROETHANE 
T23609 1,1.1-TRICHLOROETHANE ., T 

T36609 CARBON TETRACHLORIDE 
T38909 BR0M3DICHL0R0«ETHANE 
T613D9 1,2-DlCHLOROPROPANE 
r6t509 TRANS-1,3-DICHLOROPROPENE 
T4U09 IRICHLOROEIHYLENE 
T44909 DIBR0MOCHLOR3METHANE 
T614D9 CIS-1,3-DICHLOROPROPENE 
T51709 1,1.2-TRICHLOROETHANE 
T6U99 2-CHLOR0ETHYLVINYL ETHER 
T42109 BROMOFORM 
T51B09 1,1,2.2-TEIRACriLOROETHANE 
T41209 IETRACHLOR0ETHENE 
T40909 CHLOROBENZENE 
T49709 1,3-DICHLOROBENZENE 
T44109 1,2-DICHL0RDBENZENE 
T44209 1 * 4-DICHLOROBENZENE 
T34409 BENZENE 
T39209 TOLUENE 
T51009 ETHYLBENZENE 
T85209 1-CHLOROCYCLOHEXENE-l 

*»** CONTINUED ON NEXT PAGE **** 

COPIES SENT TO: C0(2), RO(0). LPHE(O), FSD(O), I N F O - P ( O ) . INFO-L(O) 

RESULT 
< i.< MCG/L 
< l . "CG/L 
< i . MCG/L 
< l . MCG/L 
< l . MCG/L 
< l . MCG/L 
< l . MCG/L 
< I . MCG/L 
< i . MCG/L 
< i . MCG/L 

ED l . MCG/L 
< l . MCG/t. 
< l . MCG/L 
< l . "CG/L 
< l . MCG/L 
< i . MCG/L 
< l . MCG/L 
< l . MCG/L 
< I . MCG/L 
< i . MCG/L 
< l . MCG/L 
< I . MCG/L 
< l . MCG/L 
< I . MCG/L 
< I . MCG/L 
< l . MCG/L 
< I . MCG/L 
< l . MCS/L 
< l . MCG/L 
< I.- MCG/L 
< i . MCG/L 
< i . MCG/L 
< l . MCG/L 

MR.- S. BRASWELL 
BUREAU OF SOLID *AST£S 
N.Y.S.DEPT. OF ENVIRONMENTAL CONSERVATIO 
50 WOLF RO..ROOM 417 
ALBANY,N.Y. 12233 

SUBMITTED BY;B4RL0* 

C 

c 

c 

( 

c 

c 

c 

c 

c 

e 

c 

( 

LOV-003-000857
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PAGE 2 

NEW YORK STATE DEPARTMENT OF HEALlH 
WAQSWDRTH CENTER FOR LABORATORIES AND RESEARCH 

/*2- RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE ID: 43560 SAMPLE RECEIVED!84/08/29/0 9 
POLITICAL SUBDIVISI0N:NIA6ARA FALLS C. COUNTY;MlASARA 
LOCATION! NIAGARA FALLS. LOVE CANAL, BEDROCK MONITORING W£LbS 

C TIME OF SAMPLING! 84/08/28 15:30 

PARAMETER 
•C T70409 PARA-XYLENE 

T70309 META-XYLENE 
T51409 ORTHO-XYLENE 

C T85309 CUMENE 
TB5409 STjfRENE 
T85509 P-BROMOFLUOROBENZENE 

C T51109 N-PROPYLBENZENE 
T85609 TERT-BUTYLBENZENE 
T85709 Q/P-CHLOROTOLUENE 

( T51209 BROMQBENZFNE 
T50509 META-CHLOROTOLUENE 
T85809 1,3,5-TRI»»ETHYLBENZENE 

( T85909 1,2,4-TRIMETHYLBENZENE 
T86009 P-CYMENE 
T86109 CYCLOPROPYLBENZENE 

( T86209 SEC-BUTYLBENZENE 
T86309 N-BUTYLBENZENE 
T86409 2,3-BENZOFURAN 

T T52509 HEXACHLOROBHTADIENE (C-46) 
T44009 1.2,4-TRICHLOROBENZENE 
T65609 NAPHTHALENE 
T43909 1,2, 3-IRICHLOROBENZENE 
T67109 PHENOL 
T66409 2-CHLOROPHENOL 
T66B09 2-NTlRDPHENOL 
T66609 2,4-DIMETHILpHENOL 
T66509 2,4-DICHLOROPHENOL 
T66309 4-CHLORD-3-METHYLPHENOL 
T67209 2,4,6-TRICHLOROPHENOL 
T49609 2,4,5-TRICHLORoPHENOL 
T66709 2,4-DTNITROPHENOL 
T66909 4-NIIR0PHEN0L 
T68509 2-METHyL-4,6-0INITR0PHEN0L 
T67009 PENTACHLOROPHENOL 
T85009 BENZOIC AC10 
T68109 BIS(2-CHLOROISOPROPYL)ETHER 
T63909 BIS(2-CHLOROETHYL)ETHER 
T65909 N-NITROSOOI-N-PROPYLAMINE 
TS5309 HEXACHLOKOETHANE 
T65709 NITROBENZENE 
T65509 ISOPHDRONE 
T68609 BIS(2-CHLOROETHOXY)METHANE 
T49209 HEXACHLOROCYCLOPENTADIENE (C-56) 
T64109 2-CHLORONAPHTHALENE 
T64909 2,6-DINITROTOLuENE 
T63109 ACENAPHTHYLENE 
T64709 DlMETHYLPHTHALATE 
T&3009 ACENAPHTHENE 

*••• CONTINUED ON NEXT PAGE *•** 

DATE PRINTED;84/10/26 f 

RESULT 
< 1. MCG/L 
< 1. MCG/L 
< 1. *CG/L 
< 1. WCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1.' MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. "CG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1.' MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. «CG/L 
< 1.' «CG/L 
< 5. MCG/L 
< 5.- MCG/L 
< 5. MCG/L 
< 5. «CG/L 

< 10. MCG/L 
< 10. MCG/L 
< to. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< to. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10.- MCG/L 
< 10.- MCG/L 

< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 16. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< to. WCG/L 
< 10. MCG/L 
< 10. MCG/L 

NA 
N A 

I 
I 
I 
I 
I 

I 
I 

I 

LOV-003-000858
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PAGE 3 

NEW YORK STATE DEPARTMENT OF HEALTH 
nADSWORTH CENTER FOR LABORATORIES AND RESEARCH 

S . 2 / RESULTS OE EXAMINATION FINAL REPORT 

( 

( 

SAMPLE ID* 43580 SAMPLE RECEIVED*84/08/29/09 ( 
POLITICAL SDBDIVISI0N:NIAGARA FALLS C. COUNTY:NIAGARA 
LOCATION* NIAGARA FALLS. LOVE CANAL. BEDROC* MONIIORING *ELLS 
TIME OF SAMPLING* R4/08/28 15:30 DATE ORlNTEO;R4/l0/7o ( 

PARAMETER 
T64809 2,4-DINITR0T3LUENE 
T64609 DIETHYLPHTHALATE 
T&5209 FLUORENE 
T6B409 4*CHLORDPHENYL PHENYL ETHER 
Tb6009 N-MTR0S0D1PHENYLAMINE 
T65109 1,2-DIpHENYLHYDRAZINE 
T6B309 4-BR0M0PHENYL PHENYL ETHER 
T48B09 HEXACHLOROBENZENE 
T6S109 PHENANTHRENE 
T63209 ANTHRACENE 
T64409 DI-N-BUTILPHTHALATE 
T6B009 FLUOROANTHENE 
T66209 PTRENE 
T63809 BENZIDINE 
T640D9 BUTYL BENZYL PHTHALATE 
T63309 BENZOfA)ANTHRACENE 
T64509 3, 3'-OIf"HLOR0nENZIDlNE 
164209 CHRYSENE 
T67909 BISC2-ETHYLHEXYDPHTHALATE 
T65009 DIOCIYLPHTHALATE 
T63409 BENZO(B)FLUORANTHENE 
T63509 BENZO(K)FLUORANTHENE 
T63699 BENZO(A)PYRENE 
T65409 1NDEN0(1.2»3-CD)PYRENE 
T64309 DIBENZOCA.H)ANTHRACENE 
T637D9 BENZO(GHI)PERYLENE 
T15709 HCH,ALPHA 
T15809 HCH,BETA 
T35609 HCH,GAMMA (LINDANE) 
T16009 HCH,DELTA 
T08009 HEPTACHLOR 
T07709 ALDRIN 
T08309 HEPTACHLOR EPOXIDE 
T43309 ENDOSULFAN I 
T14B09 DDE -PARA, PARA 
108509 DIELDRIN 
T08409 ENDRIN 
T14909 DDD -PARA, PARA 
T43409 ENDOSULFAN Tl 
T67409 ENDRIN ALDEHYDE 
T67309 ENDOSULFAN SULFATE 
T14709 DDT -PARA, PARA 

***• END OF REPORT **** 

RESULT 
< 10. MCG/L 
< 10. M-5/L 
< 10. MCG/L 

10. 
10. 
10.-
10. 
10. 
10. 
10. 
10. 
10. 

< 200. 
< 30. 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

30. 
30. 
30. 
30. 
30. 

30. 
30. 
30. 
30.-
10. 
10. 
10.-
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

MCG/L 
MCG/L 
MCG/L 
MCG/L 
*CG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 

MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 

N A 

MA 
N A 

c 

c 

c 

( 

< 

( 

c 

c 

c 

c 

e 

c 

c. 
LOV-003-000859
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NEW YORK STATE DEPARTMENT OF HEALTH 
WADSWORTH CENTER FOR LABORATORIES AND RESEARCH 

RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE ID: 43577 SAMPLE RECEIVED:34/08/29/09 
PROGRAM: 650IDEC SOLID WASTES 
SOURCE ID:NFLC0B03 DRAINAGE BASIN;Ol GAZETTEER CODES 1102 
POLITICAL SU9DIVTSI0N:NIAGARA FALLS C. COUNTY:NIAGARA 
LATITUDE: . LONGITUDE: z DIRECTION: 
LOCATION: NIAGARJL^ALLS, LOVE CANAL. OVERBURDEN MONITORING WELLS 
DESCRIPTION: WELLt^mTT^ 
REPORTING LAB: l'DX:LAB FOR ORGANIC ANALYTICAL CHEMISTRY 
TEST PATTERN: PPEP!F,R.METHODS 625.601 AND ERA METH 503.1 
SAMPLE TYPE: 250*GROUND WATER 
TIME OF SAMPLING: 84/08/28 14:30 DATE PRINTED:84/10/25 

IC 

9 

3 

PARAMETER RESULT 
T62009 CHLOROMETHANE < 1. MCG/L 
T61809 BROMOMETHANE < 1. MCG/L 
T41009 VINYL CHLORIDE < 1. «CG/L 
T70209 DICHLORODIFLUOROMETHANE < 1. MCG/L 
T61909 CHLOROETHANE < 1. MCG/L 
T61709 T R I C H L O R O F L U O R O M E T H A N E 1. MCG/L 
T23809 DICHLOROMETHANE < 1. MCG/L 
T5P909 1,1-DTCHLCROETHENE < 1. MCG/L 
T51909 1.1-DICHLOROETHANE < 1. MCG/L 
T61209 IRANS-1.2-DTCHL0R0ETHENE < 1. MCG/L 

rT39009 CHLOROFORM < 1. "CG/L 
i T50809 1,2-DICHLOROETHANE < 1. MCG/L 
• T23609 1,1,1-TRICHLOROETHANE < 1. "CG/L 
T36609 CARBON TETRACHLORIDE < 1. MCG/L 
TJ8909 BROMQDICHLOROMETHANE < 1. MCG/L 
T61309 1,2-OICHLOROPROPANE < 1. MCG/L 
l6tS09 TRANS-l,3-DICHL0R0PRQPENE < l.> MCG/L 
T4tl09 TRICHLOROETHYLENE < 1.' MCG/L 
T44909 D I B R O M O C H L O P O M E T H A N E < 1.' MCG/L 
T61409 ClS-l.i-DTCHLOROPPOPENE < 1. MCG/L 
T51709 1,1,2-TRICHLOROETHANE < 1. MCG/L 
T6HD9 2-CHLOROETHYLVINYL ETHER < 1. MCG/L 
T42109 BRQMQFORM < 1. MCG/L 
T51809 1.1,2,2-TETPACHLOROETHANE < 1. MCG/L 
T41209 TEIRACHLOROEIHENE < 1. «CG/L 
T40909 CHLOROBENZENE < 1. MCG/L 
T49709 1.3-DICHLOROBENZENE < 1. MCG/L 
T44109 102"DICHLOROBENZENE < 1. MCG/L 
T44209 1.4"DICHLOROBENZENE < 1. MCG/L 
T34409 BENZENE < 1. MCG/L 
-T39209 TOLUENE < 1. MCG/L 
T51009 ETHYLBENZENE < 1. MCG/L 
185209 l-CHLOROCYCLOHEXENE-1 < 1. MCG/L 

**** CONTINUED ON NEXT PAGE *•»• 

COPIES SENT TO: C0(2), RDCO). LPHE(O), FSD(O), INFQ-P(O), INFO-LCOJ 

MR.< S. BRASWELL 
BUREAU OF SOLID WASTES 
N.'I.S.DEPT. OF ENVIRONMENTAL CONSERVATIO 
50 *OLF RD.,ROOM 4l7 
ALBANY.N.Y. 12233 

SUBMITTED BY:BARLOW 

LOV-003-000860
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NEW YORK STATE DEPARTMENT OF HEALTH 
WADSWORTH CENTER FOR LABORATORIES AND RESEARCH 

RESULTS OF EXAMINATION FINAL RE°OR T 

SAMPLE ID: 43377*^ SAMPLE RECEIVED 184/08/29/09 
P O L I T I C A L S U B D I V I S I O N : N I A G A K A F A L L S C . C O U N T Y . N I A G A R A 

LOCATION: NIAGARA FALLS, LOVE CANAL, QV£R3<JRDEN MONITORING «ELLS 
TIME OF SAMPLING! 94/08/28 14:30 DATE PRTNTED:R4/lO/25 

PARAMETER RESULT 
T70409 PARA-XYLENE < 1. MCG/L 
T70309 META-XYLENE < 1. «CG/L 
T51409 ORTHO-XYLENE < 1. *CG/L 
T85309 CUMENE < 1. MCG/L 
T8S409 STYRENE < 1. MCG/L 
T8SS09 P-BROMOFLUOROBENZENE < 1. MCG/L 
T51109 N-PROPYLBENZENE < 1. "CG/L 
T85609 TERT-BUTYLBENZENE < 1. MCG/L 
T85709 3/p-CHLOROTOLUENE < 1. MCG/L 
T51209 BROMOBENZENE < 1. MCG/L 
T50509 M E T A - C H L O R O T O L U E N E < 1. MCG/L 
T85899 1,3,5-TRIMETHYLBENZENE < 1. MCG/L 
T85909 1,2,4-TRIMETHYLRENZENE 

•' < 
1. MCG/L 

T8S009 P-CYMENE < 1. MCG/L 
T8S199 CYCLOPROPYLBENZENE < 1. MCG/L 
T86209 SEC-BUTYLBENZENE < 1. MCG/L 
T86309 N-BUTYLBENZE.NE < 1. MCG/L 
T86409 2,3-BENZOEURAN < i v MCG/L 
T52509 HEXACHLOROBUTADIEME (C-46) < 5. MCG/L 
T44009 1,2,4-TRICHLORDBENZENE < 5. MCG/L 
165609 NAPHTHALENE < 5. MCG/L 
T43909 1,2,3-TRICHLOROBENZENE < 5. MCG/L 
T67109 PHENOL < 10. MCG/L 
T66409 2-CHL0R0PHEN0L < 10. MCG/L 
T65809 2-NITROPHENOL < 10. MCG/L 
T66609 2,4-DIMETHYLPHENOL < 10. MCG/L 
T66509 2,4-DICHLOROPHENOL < 10. MCG/L 
T66309 4-CHLORO-3-METHYLPHENOL < 10. MCG/L 
T67209 2,4,6-TRICHLOROPHENOL < to. MCG/L 
T49609 2,4,5-TRICHLOROPHENOL < 10. MCG/L 
T66709 2,4-DINTTROPHENOL < 10. MCG/L 
T65909 4-NITR0PHEN0L < 10. MCG/L 
T68509 2-METHYL-4,6-0INITR0PHEN0L < to.- MCG/L 
T67009 PENTACHLOROPHENOL < 10. MCG/L 
185009 BENZOIC ACID 
T68109 BIS(2-CHLOROISOPROPYL)ETHER 
T63909 BIS(2-CHLOROETHYL)ETHER < 10.- MCG/L 
T65909 N-NIIROSOOI-N-PROPYLAMINE < 10. MCG/L 
T65309 HEXACHLOROETHANE < 10. MCG/L 
T65709 NITROBENZENE < 10. MCC/L 
T65509 ISOPHORONE < 10. MCG/L 
T68609 BIS(2-CHL0R0ETH0XY)METHANE < 10.' MCG/L 
T49209 HEXACHLOROCYCLOPENIAOIENE (C-56) < 10. MCG/L 
T64109 2-CHLORONAPHTHALENE < 10. "CG/L 
164909 2,6-DINITROTOLUENE < 10. MCG/L 
T63109 ACENAPHTHYLENE < 10. MCG/L 
T64709 OIMETHYLPHIHALATE < 10. MCG/L 
163009 ACENAPHTHENE < 10. MCG/L 

NA 
NA 

**** CONTINUED ON NEXT PAGE **** 

LOV-003-000861
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NEW YOpK STATE DEPARTMENT DF HEALTH 
wAPSWDRTH CENTER FOR LABORATORIES AND RESEARCH 

G// 3 RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE ID: 43577 SAMPLE RECEIVED:94/08/29/09 
POLITICAL SUBDIVISI0N:NIAGAKA FALLS C. COUNTY:VIAGARA 
LOCATION: NIAGARA ''ALLS, LOVE CANAL, OVERBURDEN MONITORING *ELLS 
TIME OF SAMPLING! 84/U8/2B 14:30 DATE PRINTED:«4/l0/2b 

T64B09 
T64609 
T65209 
T68409 
T66009 
T65109 
T69309 
T48809 
T66199 
T63209 
T64409 
T68009 
T66209 
T63809 
T6*009 
T63309 
Tb4509 
T64209 
T67939 
T6S0D9 
T63409 
T63509 
T63609 
T65409 
T64309 
T637D9 
T15709 
T15809 
T356D9 
T15099 
T08009 
T07709 
TO8309 
T43309 
T14809 
T08509 
T08409 
T14909 
T43409 
T67409 
T67309 
T14709 

PARAMETER RESULT 
2,4-DINlTROTOLUENE < 10. MCG/L 
DIETHYLPHTHALATE < 10. *CG/L 
FLUORENE < 10. MCG/L 
4-CHLOROPHENYL PHENYL ETHEK 
N-NITROSODIPHENYLAMINE < 10. MCG/L 
I.2-DTPHENYLHYDRAZINE < 10. MCG/L 
4-BR0M0PHENYL PHENYL ETHER < 10.< MCG/L 
HEXACHLOROBENZENE < 10. MCG/L 
PMENAMIHRENE < 10. MCG/L 
ANTHRACENE < 10. "CG/L 
DI-N-8UTYLPHTHALATE < to. MCG/L 
FLUOROANIHENE < 10. MCG/L 
PYRENE < 10. MCG/L 
BENZIDINE < 200. MCC/L 
BUTYL BENZYL PHTHALATE < 30. MCG/L 
BENZO(A)ANTHRACENE < 30. MCG/L 
3,3'-DICHLOR0B£NZTDTNE < 30. MCG/L 
CHRYSENE < 30. MCG/L 
BTS(2-ETHYLHEXYL)PHTHALAIE < 30. MCG/L 
DIOCTYLPHTHALATE < 30. MCG/L 
BENZO(B)FLUORANTHENE 

MCG/L 

BENZOCK)FLUORANTHENE 
BENZO(A)PYRENE < 30. MCG/L 
INDENO(1.2,3-CD)PYRENE < 30. MCG/L 
DIBENZO(A,H)ANTHRACENE < 30. MCG/L 
BENZ0(GHI)PERYLENE < 30. MCG/L 
HCH,ALPHA < 10. «CG/L 
HCH,BET' < 10. MCG/L 
HCH,GAMMA (LINDANE) < 10. «CS/L 
HCH,DELTA < 10. MCG/L 
HEPTACHLOR < to. MCG/L 
ALORIN < 10.. MCG/L 
HEPTACHLOR EPOXIDE < 10. MCG/L 
ENDOSULFAN I < 10. MCG/L 
DDE -PARA, PARA < 10. MCG/L 
DTELDRIV < 10. MCG/L 
ENDRIN < 10. MCG/L 
DOD -PAPA, PARA < 10. MCG/L 
ENDOSULFAN Tl < 10. MCG/L 
ENDRIN ALDEHYDE < 10. MCG/L 
EVOOSULEAN SULFATE < 10. MCG/L 
DDT -PARA, PAPA < to. MCG/L 

NA 

NA 
N A 

J 
\ 

\ 

\ 

1 
\ 

\ 

I 
1 
\ 

I 

LOV-003-000862
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PAGE 1 

NEW YORK STATE DEPARTMENT DF HEALTH 
*i ADSWORTH CENTER FOR LABORATORIES AND RESEARCH 

RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE ID: 43578 S»MPLE RECEIVED*84/08/29/*9 
PROGRAM: 650IDEC SOLID WASTES 
SOURCE IDJNFLBR113 DRAINAGE BASIN:0l GAZETTEER COD€:3102 
POLITICAL SUBDIVISI0N;NIAGARA FALLS C. C3U*NTY:NI AGARA 
LATITUDE* . LONGITUDE* Z DIRECTION* 
LOCATION* NlAGARJe^ALLS, LOVE CANAL. BEDROCK NONlTORTNG HELLS 
DESCRIPTION* WELl/jl3220 
REPORTING LAB: —TOX*LAB FOR ORGANIC ANALYTICAL CHEMISTRY 
TEST PATTERNS PPEP* F-.R. METHODS 625,601 AND EPA METH 503.1 
SAMPLE TYPE: 250*GROUND WATER 
TIME OF SAMPLING* 84/08/26 12*08 DATE PRINTED:R4/ID/25 

PARAMETER RESULT 
T62009 CHLOROMETHANE < 1. MCG/L 
T61809 BROMOMETHANE < 1. MCG/L 
T410D9 VINYL CHLORIDE < 1. MCG/L 
T70299 DICHLORODIFLUOROMETHANE < 1. MCG/L 
T61909 CHLOROETHANE < 1. MCG/L 
T61709 IRICHLOROFLUOROMETHANE 1.' MCG/L 
T23809 DICHLOROMETHANE < 1. MCG/L 
T50909 1,1-DTCHLOROETHENE < 1. *CG/L 
T51909 1,1-DICHL0R0ETHANE < 1. MCG/L 
T61209 TRANS»1,2-DICHL0R0ETHENE < 1. MCG/L 
T39009 CHLOROFORM < 1. MCG/L 
T50B09 1,2-DlCHLOROETHANE < 1. MCG/L 
T23609 1,1,1-TRICHLOROETHANE < 1. MCG/L 
T36609 CARBON TETRACHLORIDE < 1. MCG/L 
T38909 BROMODICHLOROMETHANE < 1. MCG/L 
T61309 1,2-DTCHLOROPRQPAME < 1. MCG/L 
T61509 TRANS-1.3-DICHLOR0PR0PENE < 1. MCG/L 
T411D9 IRICHLOROETHYLENE < 1. MCG/L 
T44909 DIBROMOCHLOROMETHANE < 1.' MCG/L 
T61409 CIS-1,3-DICHL0R0PR0PENE < 1. «CG/L 
T51709 1,1,2-TRICHLOROETHANE 

2-CHLOROETHYLVINYL ETHER 
< 1. MCG/L 

T6J109 
1,1,2-TRICHLOROETHANE 
2-CHLOROETHYLVINYL ETHER < 1. MCG/L 

T42109 BROMOFORM < 1.' MCG/L 
T51B09 1,1,2,2-TETRACHLOROEIHANE 

TETRACHLOROETHENE 
< 1. MCG/L 

T41209 
1,1,2,2-TETRACHLOROEIHANE 
TETRACHLOROETHENE < 1. MCG/L 

T40999 CHLOROBENZENE < 1. MCG/L 
T49709 1,3-DICHLOROBENZENE < 1. MCG/L 
T441Q9 1.2-DICHLOROBENZENE < 1. MCG/L 
T44209 1,4-DICHLOROBENZENE < 1. MCG/L 
T34409 BENZENE < l.< MCG/L 
T39209 TOLUENE < 1.' MCG/L 
T51009 ETHYLBENZENE < 1. MCG/L 
T85209 1-CHLOROCYCLOHEXENE-l < 1. MCG/L 

***• CONTINUED ON NEXT PAGE *•*» 

COPIES SENT TO: C0C2), RQ(O). LPHE(O), FED(O), TNF3-PC0), INFO-L(O) 

MR.< S. BRASWELL 
BUREAU OF SOLID WASTES 
N.Y.S.DEPT. OF ENVIRONMENTAL CDNSERVATIO 
50 WOLF RO.,ROOM 417 
ALBANY, N,Y.. 12233 

SUBMITTED BY:BARLOW 

( 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

LOV-003-000863
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PAGE 2 

NEW YORK STATE DEPARTMENT OF HEALTH 
wADSWORTH CENTER FOR LABORATORIES AND RESEARCH 

-3 .A RESULTS OP EXAMINATION FINAL REPORT 

SAMPLE ID: 43578 SAMPLE RECEIVED!84/08/29/09 
POLITICAL SUBDIVISION:NIAGARA FALLS C. COUNTY:NIAGARA 
LOCATION: NIAGARA FALLS. LOVE CANAL. BEDROCK MONITORING WELLS 
TIME OF SAMPLING: 84/08/28 12:08 

PARAMETER 

DATE PRINT£D:84/iO/2b ( 

RESU 
T70409 PARA-XYLENE : 1.- MCG/L 
T70309 META-XYLENE ' 1 MCG/L 
F51409 ORTHO-XYLENE '<• 1. MCG/L 
T85309 C'JMENE : 1,. MCG/L 
T85409 STYRENE ' 1 • MCG/L 
T85599 P-BROMOFLUOROBENZENE j 1.. MCG/L 
T51109 N-PROPYLBENZEVE : l . MCG/L 
T85609 TERT-BUTYLBENZENE MCG/L 
T85709 0/P-CHLOROTOLUENE j x. MCG/L 
T51299 BROMOBENZENE ; 1 MCG/L 
T50509 META-CHLOROTOLUENE MCG/L 
T85809 1,3.5-TRIMfTHYLBENZENE » l . : MCG/L 
T85909 1,2,4-TRIMETHYLBENZENE * MCG/L 
T86009 P-CYMENE C 1. MCG/L 
T86109 CVCLOPROPYLBENZENE j 1. MCG/L 
T8S209 SEC-BUTYLBENZENE ; 1. MCG/L 
TB6309 N-BUTYLBENZFNE { 1 ,. MCG/L 
TB6409 2,3-BENZOFURAN ; 1 MCG/L 
T52509 HEXACHLOROBUTADIENE (C-46) : 5.< MCG/L 
T44009 1,2,4-TRICHLOROBENZENE : 5. MCG/L 
T65609 NAPHTHALENE : 5. MCG/L 
T43909 1,2,3-TRICHLOROBENZENE : 5.' MCG/L 
T67109 PHENOL < 10. MCG/L 
T664O9 2-CHLOROPHENOL < 10. MCG/L 
T66809 2-NIIR0PHEN0L < 10. MCG/L 
T66609 2,4-DIMETHILPHENOL < 10. MCG/L 
T6S509 2,4-DICHLOROPHENOL < 10. MCG/L 
T663D9 4-CHLOR0-3-METHYLPHENOL < 10. MCG/L 
T&7209 2,4,6-TRlCHLOROPHENOL < 10. MCG/L 
T49S09 2,4,5-TRICHLOROPHENOL < 10. MCG/L 
T66709 2,4-DTNITROPHENOL < 10. MCG/L 
T66909 4-NITR0PHEN0L < 10. MCG/L 
T6R509 2-MEIHIL-4.6-DIN1TR0PHEN0L < 10. MCG/L 
T67009 PENTACHLOROPHENOL < 10. MCG/L 
T85009 BENZOIC ACID 
T68109 BIS(2-CHLOROISOPROPYL)ETHER 
163909 BISC2-CHL0R0ETHYL)ETHER < to. MCG/L 
T65909 N-NITROSODI-N-PROPYLAMINE < 10. MCG/L 
T65309 HEXACHLOROETHANE < 10. MCG/L 
T65709 NITROBENZENE < to.- MCG/L 
T65509 ISOPHORONE < 10. MCG/L 
T68609 BIS(2-CHLOROETHOXY)METHANE < 10. MCG/L 
T49209 HEXACHLOROCYCLOPENTADIENE (C-56) < 10.. MCG/L 
T64109 2-CHLORONAPHTHALENE < 10. MCG/L 
T64909 2,6-DlNlTROTOLUENE < 10. MCG/L 
T63109 ACENAPHTHYLFNE < 10.' «CG/L 
T64709 DIMETHTLPHTHALATE < 10. MCG/L 
T63009 ACENAPHTHENE < 10. MCG/L 

NA 
NA 

I 
I 
I 
I 
I 

I 
c 

! 

§ 
1 
1 
1 
1 
1 **•• CONTINUED ON NEXT PAGE *•*• 

LOV-003-000864



0383 

PAGE 3 

NEW YQRK STATE DEPARTMENT OF HEALIH 
WADSWORTH CENTER FOR LABORATORIES AND RESEARCH 

RESULTS OF EXANlNA HON FINAL REPORT 

SAMPLE ID* 43578 SAMPLE RECEIVED:84/08/29/09 ( 
POLITICAL SUBDIVISIONJNIAGARA FALLS C. COUN TY: NIAGARA 
LOCATION! NIAGARA FALLS. LOVE CANAL. BEDROCK MONITORING WELLS 
TIME OF SAMPLING! 84/08/28 12l08 DATE PRINTED:84/10/25 ( 

PARAMETER 
T64809 2.4-DINXTR0T0LUENE 
T64609 DIETNYLPHTHALATE 
T65209 FLUORENE 
T68409 4-CHLOROPHENYL PHENYL ETHER 
T66009 N-NITRQSODIPHENYLAMINE 
T65109 1.2-DIPHENYLHYDRAZINE 
T68309 4-BR0M0PHENYL PHENYL ETHER 
T48809 HEXACHLOROBENZENE 
T65109 PHENANTHRENE 
T63209 ANTHRACENE 
T64409 DI-N-BUTYLPHTHALATE 
T68099 FLUOROANTHENE 
T66209 PYRENE 
T63809 BENZIDINE 
T64009 B'JTYL BENZYL PHTHALAIE 
T63309 BENZO(A)ANIHRACENE 
T64509 3,3'-DICHL0R08ENZIDlNE 
T64209 CHRYSENE 
T67909 BIS(2-ETHYLHEXYL)PHTHALATE 
T65009 DIOCTYLPHTHALATE 
TbB409 BENZQ(B)FLUORAdTHENE 
T63509 BENZ0(K)FLUORANTHENE 
T&3609 BENZO(A)PYRENE 
T65409 INDENOd,2.3-CD)PYRENE 
T64309 DIBENZO(A,H)ANTHRACENE 
T63709 BENZO(GHI)PERYLENE 
T15709 HCH,ALPHA 
T15809 HCH,BETA 
T3560* HCH,3AHMA (LINDANE) 
T16009 HCH,DELTA 
T09009 HEPTACHLOR 
T07709 ALORIN 
T0R309 HEPTACHLOR EPOXIDE 
T43399 ENDOSULFAN I 
T14B09 DOE -PARA, PARA 
T0A509 DIELDRIN 
T08409 ENDRIN 
T14909 ODD -PARA, PARA 
T43409 ENDOSULFAN I I 
T67409 ENDRIN ALDEHYDE 
T67309 ENDOSULFAN SULFATE 
114709 DDT -PARA, PARA 

END OF REPORT *••* 

RESULT 
< 10. MCG/L 
< 10. *CG/L 
< 10. vtCG/L 

< 10. MCG/L 
< 10.' MCG/L 
< 10. MCG/L 
< 10. *CG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< to. MCG/L 

< 200. MCG/L 
< 30. MCG/L 
< 30. MCG/L 
< 30. MCG/L 
< 30. MCG/L 
< 30. MCG/L 
< 30. MCG/L 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

30. 
30. 
30. 
30. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

MCG/L 
MCG/L 
MCS/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 

NA 

MA 
NA 

c 

c 

c 

4 

LOV-003-000865
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PARE 2 

NEW YORK STATE DEPARTMENT OF HEALTH 
WADSWORTH CENTER FOR LABORATORIES AND RESEARCH 

RESULTS OF EXAMINATION FINAL REPOR I 

SAMPLE ID: ^435/B SAMPLE RECEIVED:84/08/29/0 9 
POLITICAL SU80IYISI0N:NIAGARA PALLS C. COUNTY:NIAGARA 
LOCATION: NIAGARA FALLS, LOVE CANAL. BEDROCK MONTTORTNG WELLS 
TIME OF SAMPLING! 84/08/28 12:08 DAT? PRINTED;84/10/25 C 

T70409 
T70309 
T51409 
T8S309 
T85409 
T8S509 
T51109 
TBS609 
T85709 
T5J209 
T50509 
T85309 
T85909 
T86009 
T8S109 
T86209 
T86309 
T86409 
T52509 
T44009 
T65609 
T43909 
T67109 
T66409 
T66809 
T56609 
r65509 
T65309 
T67209 
T49509 
T66709 
T66909 
T68509 
T67099 
T85009 
T68109 
T63909 
T65909 
T6S309 
T65709 
T65S09 
T68609 
T4°209 
T64109 
T64909 
T63109 
T64709 
T63009 

PARAMETER RESU 
PARA-XYLENE C I . MCG/L 
META-XYLENE c I , MCG/L 
ORTHO-XYLENE ( i , MCG/L 
CUMENE C I . MCG/L 
STYRENE c l , MCG/L 
P-BRONOFLOOROBENZENE J 1 .• MCG/L 
N-PROPTLBENZENE c 1 •• MCG/L 
TERT-BUTYLBENZENE c 1 • MCG/L 
0/P-CHLOROTOLUENE J 1. MCG/L 
BROMOBENZENE J 1. MCG/L 
MEIA-CHLQROTOLUENE J 1. MCG/L 
1» 3,5-TRIMETHYLBENZENE J 1 "CG/L 
1,2,4-TRIMETHYLBENZENE c 1 • MCG/L 
P-CYMENE C 1. MCG/L 
CYCLOPROPYLBENZENE c 1 . MCG/L 
SEC-BUTYLBENZENE C 1. MCG/L 
N-BUTYLBEVZENE c 1 . MCG/L 
2,3-BENZOFURAN f 1 •• MCG/L 
HEXACHLOROBUTADTENE (C-46) C 5. MCG/L 
1,2,4-TRICHLOROBENZENE C 5. MCG/L 
NAPHTHALENE C 5. MCG/L 
1,2,3-TRlCHLOROBEMZENE C 5. MCG/L 
PHENJL < 10. MCG/L 
2-CHLOROPHENOL < 10. MCG/L 
2-NIIR0PHEN0L < 10. MCG/L 
2,4-DIMETHILPHENOL < 10. MCG/L 
2,4-0ICHL0R0PHEN0L < 10. «CG/L 
4-CHLnRO-3-*ETHYL°HENOL < 10. MCG/L 
2,4,6-TRICHLOROPHENOL < 10. MCG/L 
2,4,5-TRICHLOROPHENOL < 10. MCG/L 
2,4-DINlTROPHENOL < 10. MCG/L 
4-NITR0PHEN0L < 10. MCG/L 
2-METHlfL-4,6«DINITR0pHEN0L < 10. MCG/L 
PENTACHLOROPHENOL < 10.- MCG/L 
BENZOIC ACID 

MCG/L 

BISC2-CHL0R0IS0PR0PYL)ETHER 
BIS(2-CHLOROETHYDETHER < 10. MCG/L 
N-NITROSODI-N-PROPILAMINE < 10. MCG/L 
HEXACHLOROETHANE < 10. MCG/L 
NITROBENZENE < 10.- MCC/L 
1S0PH0R0NE < 10. MCG/L 
BIS(2-CHLOROETHOXY)METHANE < 10. MCG/L 
HEXACHLOROCYCLOPENTAOXENE (C-56) < 10. MCG/L 
2-CHLORONAPHTHALb'NE < 10.' MCG/L 
2,6-DINlTROTOLUENE < 10. 'MCG/L 
ACENAPHTHYLENE < 10. MCG/L 
DIMETHYLPHTHALATE < 10. MCG/L 
ACENAPHTHENE < 10. MCG/L 

( 

c 

c 

c 

NA 
NA 

•»•• CONTINUED ON NEXT PAGE *•** 

LOV-003-000866
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PAGE 3 

NEW YORK STATE DEPARTMENT OF HEALTH 
«ADSWORTH CENTER FQR LABORATORIES AND RESEARCH 

RESULTS OF EXAMINATION FINAL REPORT 

( 

c 

SAMPLE I.Dl 4T578 SAMPLE RECEIVED 184/08/2R/09 ( 
POLITICAL SUBDIVISION{NIAGARA FALLS C. COUNTY:NIAGARA 
LOCATION: NIAGARA FALLS, LOVE CANAL. BEDROCK MONITORING V£LbS 
TIME OF SAMPLING! 84/08/28 12:08 OAIE PRTNTED:84/lO/25 ( 

PARAMETER RESULT 
T64809 2,4-DINlTROTOLUENE < 10. MCG/L 
T64609 D I E T H Y L P H T H A L A T E < 10. MCG/L 
T6S209 FLUORENE < 10. MCG/L 
T68409 4-CHL0R0PHENYL PHENYL ETHER 
T66009 N-NITRdSOOIPHENYLAMINE < 10. MCG/L 
T65109 1,2-DIPHENILHYDRAZINE < 10.< MCG/L 
T68309 4-BR0M0PHENYL PHENYL EIHER < 10.• MCG/L 
T48B09 HEXACHLOROBENZENE < 10. MCG/L 
T66109 PHENANTHRENS < 10. MCG/L 
T63209 ANTHRACENE < 10. «CG/L 
T64409 OI-N-BUTYLPHTHALATE < 10. MCG/L 
T68009 FLUOROANTHENE < 10.- MCG/L 
T66209 PYRENE 10. MCG/L 
T63B09 BENZIDINE < 200.' MCG/L 
T64009 BUTYL BENZTL PHTHALAIE < 30. MCG/L 
T63309 BENZO(A)ANTHRICEIME < 30. MCG/L 
T64509 3,3'-DICHLOROBENZIOTNE < 30. MCG/L 
T64209 CHRYSENE < 30.- MCG/L 
T67909 BIS(2-ETHYLHEXIL)PHTHALATE < 30. MCG/L 
T65009 DIOCTYLPHTHALATE < 30.< MCG/L 
T63409 BENZ0(B)FLUORANTHENE 
T63509 BENZO(K)FLUORANTHENE 
T63609 BENZO(A)PYRENE < 30. MCG/L 
T65409 IMDEN0(1.2,3-CD)PYRENE < 30.• MCG/L 
T64309 DTBENZOCA,H)ANTHRACENE < 30.' MCG/L 
T63709 BENZO(GHI)PERYLENE < 30.• MCG/L 
T15709 HCH,ALPHA < 10. MCG/L 
T15809 HCH,BETA < 10. MCG/L 
T35609 HCH,GAMMA (LINDANE) < 10. MCG/L 
T16009 HCH,DELTA < 10.' MCG/L 
T08009 HEPTACHLOR < 10.' MCG/L 
T07709 ALDRIN < 10. MCG/L 
T08309 HEPTACHLOR EPOXIDE < 10.' MCG/L 
T43309 ENDOSULFAN I < ?0. MCG/L 
T14899 DDE -PARA, PARA < 10. MCG/L 
T08509 DIELDR1N < 10. MCG/L 
T08409 ENDRIN < 10.. MCG/L 
T14909 ODD -PARA, PARA < 10. -MCG/L 
T43409 ENDOSULFAN I I < lo.- MCG/L 
T67409 ENDRIN ALDEHYDE < 10. MCG/L 
T67309 ENDOSULFAN SULFATE < 10. MCG/L 
T14709 DDT -PARA, PARA < 10. MCG/L 

NA 

NA 
NA 

c 
( 

( 

( 

c 

( 

( 

END OF REPORT **** 

C 

c 

c 

c 

c 

c 
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0390 NEW YORK STATE DEPARTMENT OF HEALTH 
WADSWORTH CENTER FOR LABORATORIES AND RESEARCH 

PAGE 1 RESULTS OE EXAMINATION FINAL REPORT 

SAMPLE IDs 43579 SAMPLE RECEIVED:84/08/29/09 
PROGRAM! B50SDEC SOLID WASTES 
SOURCE IDINFLCOB03 DRAINAGE 8ASIN;0l GAZETTEER CODE:3102 
POLITICAL SUBDIVISI0»»:NIAGARA EALLS C. COJNTT:NIAGARA 
LATITUDE: . LONGITUDE: .. Z DIRECTION: 
LOCATION! NIAGARAJTALLS. LOVE CANAL. 0V£R3URDEN MONITORING «ELLS 
DESCRIPTION: WELLCJ3133^ 
REPORTING LABS ^^~ToX:LAb FOR ORGANIC ANALYTICAL CHEMlSTRT 
TEST PATTERN: PPEPSF.R.METHODS b25,60l AND EPA METH 501.1 
SAMPLE TYPE: 250:GROU*D WATER 
TIME OF SAMPLING: 84/08/28 12:30 DATE PRINTED;R4/10/2b 

PARAMETER RESULT 
T62009 
T61B09 
T41009 
T70209 
T61909 
T61709 
T21809 
T50909 
T51909 
T61219 
T39009 
T50809 
T23609 
T36609 
T38909 
T61309 
T51509 
T41109 
T44909 
T61409 
T51739 
T61109 
T42109 
T51809 
T41209 
T40909 
T49709 
T44109 
T44209 
13*409 
T39209 
T51009 
T85209 

**** CONTINUED ON NEXT PAGE »••• 

COPIES SENT TO: C0C2), R0(0). LPHE(O), FSO(O), INFO-PCO), INFO-L(O) 

MR.' S. BRASWELL 
BUREAU OF SOLTD WASTES 
N.Y.5.DEPT. OF ENVIRONMENTAL CQNSERVATIO SUBMITTED BY;BARLOW 
50 WOLF RD.,ROOM 417 
ALBANY,N.Y. 12233 

CHLOROMETHANE < 1. MCG/L 
BROMOMETHANE < 1. MCG/L 
VINYL CHLORIDE < 1. MCG/L 
DICHLORODTFLUOROMETHANE < 1. MCG/L 
CHLOROETHANE < 1.' MCG/L 
TRICHLOROFLUOROMETHANE < 1.' MCG/L 
DICHLOROMETHANE < 1. MCG/L 
1,1-DICHLOROETHENE < 1. MCG/L 
1.1-DICHLOROETHANE < 1. MCG/L 
TRANS-l,2-DICHLbR0ETHENE < 1. MCG/L 
CHLOROFORM < l.< MCG/L 
1,2-DICHLOROETHANE < 1. MCG/L 
1.1,1-TRICHLOROETHANE < 1.' MCG/L 
CARBON TETRACHLORIDE < 1.' MCG/L 
BROMODICHLOROMETHANE < 1. MCG/L 
1,2-DICHLOROPROPANE < 1. MCG/L 
IRANS-1,3-DICHL0R0pR0PENE < 1.' MCG/L 
TRICHLOROETHYLENE < 1. MCG/L 
DIBROMOCHLOROMETHANE < 1.' MCG/L 
CIS-1.3-DICHL0R0PR0PENE < 1. MCG/L 
1,1,2-IRlCHLOROETHANE < 1. MCG/L 
2-CHLOROETHTLVINYL ETHER < 1. MCG/L 
BROMOFORH < 1. MCG/L 
1,1,2,2-TETRACHLOROETHANE < 1. MCG/L 
TETRACHLOROETHENE < 1. MCG/L 
CHLOROBENZENE < 1. MCG/L 
1,3-DICHLOROSENZCNE < 1. MCG/L 
1,2*01CHLOROBENZENE < 1. MCG/L 
1,4*DICHL0R03ENZEN£ < 1. MCG/L 
BENZENE < 1. MCG/L 
TOLUENE < 1. MCG/L 
ETHYLBENZENE < 1. MCG/L 
1-CHLOROCYCLOHEXENE-l < 1. MCG/L 

LOV-003-000868



0391 

PAGE 2 

NEW YORK STATE DEPARTMENT IF HEALTH 
«ADS*0RTH CENTER FOR LABORATORIES AND RESEARCH 

RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE ID* 43579 SAMPLE RECEIVED:B4/0B/29/09 
POLITICAL SUBDIVISION{NIAGARA FALLS C. COUNTY:NIAGARA 
LOCATION: NIAGARA FALLS, LOVE CANAL, 0VER3JRDEN MONITORING_«ELLS 
TIME OF SAMPLING: R4/09/28 12:3U DATE PRlNTEO:R4/l9/25 ( 

PARAMETER 
T70409 PARA-XTLENE 
T70309 META-XYLENE 
T51409 ORTHO-XYLENE 
T85399 CUMENE 
T85409 STTRENE 
T85509 P-BR3M0FLU0R0BENZENE 
T51109 N-PROPYLBENZENE 
T85609 IERT.8UTYLBENZENE 
T85709 0/P-CHLOROTOLUENE 
T51209 BROMOBENZENE 
T50599 META-CHLOROTOLUENE 
T85809 1,3.5-TRIMETHYLBENZENE 
T85909 1,2#4-TRIMETHYLBENZENE 
T8S009 P-CYMENE 
TB6109 CTCLOPROPYLBENZENE 
T86209 SEC-BUTYLBENZENE 
T88309 N-BUTYLBENZENE 
T86409 2.3-BENZOFURAN 
T52509 HEXACHLOROBUTADIENE (C-46) 
T44009 1,2,4-TRICHLOROBENZENE 
T65609 NAPHTHALENE 
T43999 1,2,3-TRlCHLOROBENZENE 
T67199 PHENOL 
T66409 2-CHL0R0PHENQL 

T66809 2-NTTROPHENOL 
T66609 2,4-DIMETHYLPHENOL 
T66509 2,4-DICHLOROPHENOL 
T66309 4-CHL0R0-3-METHYLPHEN0L 
T67209 2,4,5-TRlCHLOROPHENOL 
T49609 2.4,5-TRICHLOROPHENOL 
166709 2,4-DTNITROPHENOL 
T66909 4-NlIROPHENOL 
T68509 2-METHyL-4,6-DINITR0pHEN0L 
T67009 PENTACHLOROPHENOL 
T85009 BENZOIC ACID 
T68109 BI5(2-CHL0R0IS0PR0PYL)ETHER 
T63909 BISC2-CHLOROETHYL3ETHER 
T65909 N-NIIPOSODI-N-PROPYLAMINE 
T65309 HEXACHLOROETHANE 
T65709 NITROBENZENE 
T65509 I50PH0R0NE 
T68609 BIS(2-CHLOROETHOXY)"ETHANE 
T49299 HEXACHLOROCYCLOPENTADIENE (C-56) 
T64109 2-CHLORONAPHTHALENE 
T64909 2,6-DINlTPOTOLUENE 
T63109 ACENAPHTHYLENE 
T64709 DIMETHYLPHIHALATE 
T63009 ACENAPHTHENE 

C0NT1NUEO ON NEXT PAGE **** 

RESULT 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< IV MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 5. MCG/L 
< 5. MCG/L 
< 5. MCG/L 
< 5. MCG/L 

< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< to. MCG/L 
< 10.> MCG/L 
< 10. • MCG/L 
< 10.' MCG/L 
< 10. MCG/L 
< 10. MCG/L 

< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< to. MCG/L 
< 10. MCG/L 

NA 
NA 

( 

( 

c 

c 

c 

c 

c 

c 

c 

c 

e 

c 

c 

c 

c 

e 

LOV-003-000869
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PAGE 3 

NEW YORK STATE DEPARTMENT OF HEALTH 
WADSWORTH CENTER FOR LABORATORIES AND RESEARCH 

RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE 10: ¥3579 SAMPLE RECEIVED:84/08/29/09 
POLITICAL SUBDIVISI0N:NIAGARA FALLS C. CDUNrYsNlAGARA 
LOCATION! NIAGARA FALLS. LOVE CANAL. OV£R3'JROEN MONITORING rfELLS 
TIME OF SAMPLING! 84/08/28 12:30 DATE PRINTED:84/10/25 

f 
V 

1 

1 

1 

12 

c 

PARAMETER 
T64809 2,4-DINlIROTOLUENE 
T64609 DIETHYLPHTHALATE 
T65209 FLUORENE 
T68409 4-CHL0R0PHENYL PHENYL ETHER 
T66009 N-NITR0S0D1PHENYLAMTNE 
T65109 1,2-DIPHEMYLHYDRAZlNE 
TB8309 4-BR0«0PHENYL PHENYL ETHER 
T48B09 HEXACHLOROBENZENE 
T66109 PHENAVTHRENE 
T63209 ANTHRftCENE 
T64409 DI-N-RUTYLPHIHALATE 
T68009 FLUOROANTHENE 
T66209 PYRENE 
T63809 BENZIDINE 
T64009 BUTYL BENZYL PHTHALATE 
T63309 BENZOCA)ANTHRACENE 
T64509 3,3'-DICHL0R0BENZIDlNE 
T64209 CHRYSENE 
T67909 BIS(2-ETriYLHEXYDPHTHALATE 
T65009 DIOCTYLPHTHALAIE 
T63409 BENZO(B)FLUORA«THENE 
T63509 BENZO(K)FLUORANTHENE 
T63609 BENZO(A)PYRENE 
T65409 INDEN0C1.2,3-CD)PYRENE 
T64309 DTBE^ZO(A.H)ANTHRACENE 
T63709 BENZOfGHDPERYLENE 
T157D9 HCH,ALPHA 
T15809 HCH,BETA 
T35609 HCH,GAMMA (LINDANE) 
T16009 HCH,DELTA 
T08009 HEPTACHLOR 
T07709 ALDRIN 
T08309 HEPTACHLOR EPOXIDE 
T43309 ENDOSULFAN I 
Tl*809 DDE -PARA, PARA 
T08509 DTELDRlN 
T08499 ENDRIN 
Tl«909 ODD -PARA, PARA 
T43409 ENDOSULFAN I I 
T67409 ENDRIN ALDEHYDE 
T673D9 ENDOSULFAN SULFATE 
T14709 ODJ -PARA, PARA 

*?** END OF REPORT •*** 

RESULT 
< 10.- MCG/L 
< 10. MCG/L 
< 10.. MCG/L 

to. 
10. 
10. 
10.. 
10.' 
10. 
10. 
10. 
10.< 

< 200.' 
< 30. 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

30. 
30.-
30. 
30.-
30.< 

30. 
30.. 
30.' 
30. 
10. 
10. 
10. 
10. 
to. 
10. 
10. 
10. 
10. 
10. • 
10. 
10. 
10.' 
10.< 
10.' 
10.< 

MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 

MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 

NA 

N A 
NA 

1 
t 
i 

I 
I 
I 
t 

I 
r 
i 
i 

i 

I 

LOV-003-000870
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PAGE 1 

NEW YORK STATE DEPARTMENT OF HEALTH 
«jADSWORTri CENTER FOR LABORATORIES AND RESEARCH 

RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE ID: 43591 SAMPLE RECEIVED!84/08/29/09 
PROGRAM: 650:DEC SOLID *ASTES 
SOURCE ID:NFLbR113 ORATNAGE nASIN:Ol GAZETTEER CODE:3102 
POLITICAL SU3DIVTSI0M:NIAGARA FALLS C. COUNTY:NIAGARA 
LATITUDE: . LONGITUDE: .• z DIRECTION: 
LOCATION! NIAGARA,FALLS, LOVE CANAL. BEDROCK MONITORING NELLS 
DESCRIPTION : WELL/16214^ 
REPORTING LAB: v "TOX:LAB FOR ORGANIC ANALYTICAL CHEMISTRY 
TEST PATTERN: PPEP:F.R.METHODS 625,601 AND EPA METH 503.1 
SAMPLE IYPE: 250:GROUNO WATER 
TIME OF SAMPLING: 84/08/2a i-5:»o DATE PRINTED:R4/IO/25 

-.7 

9 

PARAMETER RESULT 
T62009 CHLOROMETHANE < 1. MCG/L 
T61809 BR0H0»«ETH*NE < 1. MCG/L 
T41009 VINYL CHLORIDE < 1. MCG/L 
T70209 D I C H L O R O D I F L U O R O M E T H A N E < 1. MCG/L 
T61909 CHLOROETHANE < 1. MCG/L 
T61709 TRlCHLOR0FLr'3P0M ETHANE 1. MCG/L 
T23809 DICHLOROMETHANE < 1. MCG/L 
T50909 1,1-DICHLOROETHENE < 1. MCG/L 
T51909 1,1-DICHLOROETHANE < 1. MCG/L 
T61209 IRANS-1,2-DICHL0R0ETHENE 4. MCG/L 
T39009 CHLOROFORM < 1. MCG/L 
T50809 1,2-DICHLOROETHANE < 1. MCG/L 
T23609 1,1,t-TRICHLOROETHANE < 1.' MCG/L 
T36609 CARBON TETRACHLORIDE < 1. MCG/L 
T3R909 BROMODICHLOROMETHANE < 1. MCG/L 
T61309 1,2-DICHLOROpROPANE < 1. MCG/L 
T61509 IRANS-l,3-DTCHL0RnpR0PENE < 1. MCG/L 
T4U09 IRlCHLOROETHjfLENE < 1. MCG/L 
T44909 DIBROMOCHLORONETHANE < 1. MCG/L 
T61409 CIS-1,3-DICHLOROPROPENE 

1,1,2-TRICHLOPOETHANE 
2-CHLOROETHYLVINYL ETHER 

< 1. MCG/L 
T51709 

CIS-1,3-DICHLOROPROPENE 
1,1,2-TRICHLOPOETHANE 
2-CHLOROETHYLVINYL ETHER 

< 1. MCG/L 
T61109 

CIS-1,3-DICHLOROPROPENE 
1,1,2-TRICHLOPOETHANE 
2-CHLOROETHYLVINYL ETHER < 1. MCG/L 

T42109 BROMOFOPM < 1. MCG/L 
T51B09 1,1,2,2-TETRACHLOROETHANE < 1. MCG/L 
T41209 TETRACHLOROETHENE 8. MCG/L 
T40909 CHLOROBENZENE < 1.' MCG/L 
T49709 1,3-DTCHLOROBENZENE < 1. MCG/L 
T44109 1,2*DICHLOROBENZENE < l.< MCG/L 
T44209 1,4»DICHLOROBENZENE < 1. MCG/L 
T34409 BENZENE < 1. MCG/L 
T39209 TOLUENE < 1. MCG/L 
T51009 E T H Y L B E N Z E N E < 1. MCG/L 
T85209 1-CHLOROCYCLOHEXENE-l < 1. MCG/L 

»*** CONTINUED ON NEXT PAGE **** 

COPIES SENT TO: C0(2), P0(0). LPHE(O), FEOlO), INFQ-P(O), INFO-L(O) 

MR.i S. BRASWELL 
BUREAU OF SOLID *ASTES 
N.Y.S.DEPT.. OF ENVIRONMENTAL CONSERVATIO 
50 WOLF RD.,ROQM 4l7 
ALBANY,N.Y. 12233 

SUBMITTED BY:BARLO* 

C 

c 

( 

( 

( 

( 

c 

c 

c 

c 

c 

c 

c 

e 

LOV-003-000871



0397 MEW YORK STATE DEPARTMENT OF HEALTH 
* A D S * O R T H C E N T E R FOR L A B O R A T O R I E S AND R E S E A R C H 

PAGE 2 RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE ID: 43SP1 SAMPLE RECEIVED*34/08/29/09 
POLITICAL SUBDIVISIUN:NIAGARA FALLS C. COUNTY:NiAGARA 
LOCATION: NIAGARA FALLS. LOVE CANAL. BEDROCK MONITORING WELLS 

B4/09/28 15:00 DATE PRINTED:P4/10/25 TIME OF SAMPLING: 

PARAMETER / 
T70409 PARA-XYLENE 
T703D9 META-XYLEME 
T51409 ORTHO-XYLENE 
T85309 CUMENE 
T354Dy STYRENE 
T85509 P"BR0MOFLUOROBENZENE 
T51109 N-PROPYLBENZEME 
T85609 TERT-BUTYLBENZENE 
T85709 0/P-CHLOROTOLUEVE 
T51209 BROMOBENZEME 
T50509 META-CHLOROTOLUENE 
T85899 1,3,5-TRIMETHYLBEMZENE 
T85909 1»2#4-TR1UETHYLBENZENE 
T86009 P-CYMENE 
T86109 CYCLOPROPYLBEMZENE 
T8S209 SEC-3UTYLBEMZENE 
TB6309 N-BUTYLBEVZENE 
T86409 2,3-BENZOFURAN 
T52509 HEXACHLOROBL'TADIEN£ (C-46) 
T44009 1,2,4-TRICHLOROBEVZENE 
T65609 NAPHIHALEVE 
T41909 l,2#3-ToICriL0P0BEK'ZENE 
T67109 PHENOf. , 
T66409 2-CHLOROPHENQL 
T668D9 2-NTTROPHENOL 
T65609 2,4-DTMEIHYLPHENOL 
T66509 2,4-DlCHLOROpMENOL 
T65309 4-CHLORO-3-METHYLOHENOL 
T67209 2,4,6-TRlCHLOROPHENOL 
T49609 2,4,5-TRICHLOROPHENOL 
T66709 2,4-DINlTROPHENOL 
T65909 4-NITR0PHEN0L 
T68509 2-METHYL-4.6-DINITR0PHEN0L 
T67009 PENTACHLOROPHENOL 
T850D9 BENZOIC ACID 
T68109 BIS(2-CHL0R0I50PR0PYL)ETHER 
T63909 BISf2-CHLOROETHYDETHER 
T65909 N-NlTROSODI-N-PROPYLAMINE 
T65309 HEXACHLOROETHANE 
T65709 NITROBENZENE 
T65509 ISOPHORONE 
T6R&09 BISf2-CHL0R0ETH0XYJMETHANE 
T49209 HEXACHLOROCYCLOPENTADIENE (C-56) 
T64199 2-CHLORONAPHTHALENE 
T649D9 2,6-DINITR0T0LUENE 
T63109 ACENAPHTHYLENE 
T64709 DIMETHYLPHTHALATE 
T63009 ACENAPHTHENE 

«*»• CONTINUED ON NEXT PAGE **** 

RESULT 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< l.« MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1.' MCG/L 
< 1 • MCG/L 
< 1. MCG/L 
< 1. *CG/L 
< 1. «CG/L 
< 1. MCG/L 
< 5. MCG/L 
< 5. MCG/L 
< 5. MCG/L 
< b. VCG/L 

< 10.: MCG/L 
< 10. MCG/L 
< 10.. MCG/L 
< 10.- MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< to. v-CG/L 
< to.. MCG/L 
< to. MCG/L 
< 10.. MCG/L 
< 10. MCG/L 
< 10. MCG/L 

< 10. MCG/L 
< 10.- MCG/L 
< 10.- MCG/L 
< to. «CG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< !0. MCG/L 
< 10. MCG/L 
< 10.' MCG/L 

NA 
NA 

LOV-003-000872



0398 

PAGE 3 

NEW YORK STATE DEPARTMENT OF HEALTH 
«ApSin3RTH CENTER FUR LABORATORIES AND RESEARCH 

RESULTS OF EXAMINATION PINAL REPORT 

S i r . S ^ 1 ? 8 * 3 i 8 1 SAMPLE RECEIVED:84/08/2«>/09 
SJiKSJ. SU2?I!ISI°:,?XAGAR* F A L L S C« COUNTY:NIAGARA 
i?S5 i l H l V l A " A « * FALLS, LOVE CANAL. BEDROCK MONITORING WELLS 
TIME OF SAMPLING: R4/0R/98 15:0U DATE PRINTED:94/10/25 

PARAMETER 
T64809 2,4-DINITROTDLUENE 
T64609 DIETHYLPHTHALAIE 
T65209 FLUORENE 
T6B409 4-CHLOROPHENYL PHENYL ETHER 
T66009 N-NITROSODIPHENYLAMIWE 
T65109 1,2-DTPHENYLHYDRAZlNE 
T69309 4-BR0M0PHENYL PHENYL ETHER 
T48B09 HEXACHLOROBENZENE 
T66109 PHENANTHRENE 
T63299 ANTHRACENE 
T64409 OI-V-BUTILPHTHALATE 
T68009 FLUOROANTHEME 
T68209 PYRENE 
T63809 BENZIDINE 
T64009 BUTYL BENZYL PHTHALATE 
T63309 BENZOfA)AMTHRACENE 
T64509 3, 3'-D>ICHr.0P0BEMZIDlNE 
T64209 CHRYSENE ' 
T67909 BTSf2-ETHYLHEXYL}PHTHALATE 

T65009 DIOCTYLPHTHALAIE 
T63409 BENZO(B)FLUORANTHENE 
T63509 BENZOCK)FLUORANTHEME 
T63609 BENZOfA)PYRENE 
T65409 1NDENO(I.2,3-CD)PYRENE 
T64309 DlBENZO(A.ri)ANTHRACENE 
T63709 BENZOfGHDPERYLENE 
T15709 HCH,ALPHA 
T15809 HCH,BETA 
T35609 HCH,GAMMA (LINDANE) 
T15009 HCH,DELTA 
T08009 HEPTACHLOR 
T07709 ALDRIN 
T08309 HEPTACHLOR EPOXIDE 
T43309 ENDOSULFAN I 
T14809 DDE -PARA, PARA 
T0R509 OIELDRIN 
T08409 ENDRIN 
T14909 ODD -PARA, PARA 
T43409 ENDOSULFAN H 
167409 EN0R1V ALDEHyDE 
T67309 ENDOSULFAN SULFATE 
T14709 DDT -PARA, PARA 

*•** END OF REPORT ••** 

RESULT 
< 10. MCG/L 
< 10.- MCG/L 
< 10. MCG/L 

10. 
10. 
10.. 
10. 
10. 
10. 
10. 
10. 
10. 

< 200.' 
< 30. 

< 
< 
< 
< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

< 
< 
< 
< 
< 
< 

30. 
30. 
30.-
30.'. 
30. 

30. 
30.« 
30. 
30.. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 
10. 

MCG/L 
MCG/L 
MCG/L 
"CG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 

MCG/L 
MCG/L 
MCG/L 
MCG/L 
*CG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 

NA 

M A 
VA 

LOV-003-000873



0399 MEW YORK STATE DEPARTMENT DE HEALTH 
"ADSaORTH CENTER FOR LABORATORIES A**!) RESEARCH 

P A G K 1 RESULTS 0 F EXAMINATION _ FINAL R t D 0 R T 

SAMPLE ID: 43582 SA MPLE RECEIVED:34/0B/29/09 
PROGRAM: 650:DEC SOLTD WASTES 
SOURCE ID:NFLCOB03 DRAINAGE BASIN;0L GAZETTEER CDDF ;U02 
PULITICAL SUBDIVISI0M:MI*GARA FALLS C. COJNLY:N1AG^RA 
L A T I T U D E : . L O N G I T U D E : .. 1 Z D I R E C T I O N : 

L O C A T I O N : N I A G A R ^ J - A L L S . L O V E C A N A L , O V E R B U R D E N M O N I T O R I N G - E L L S 

DESCRIPTION:W£LL<#3122^ 
REPORTING LAB: tox:LAB FOR ORGANIC ANALYTICAL CHEMISTRY 
TEST PAITERN: PPEP:F.R.METHODS 625,601 AND E°A METH 503.1 
SAMPLE TYPE: 250:GROUND WATER 
TIME OF SAMPLING: 84/08/28 11:10 DATE PRINTED:R4/10/25 

PARAMETER RESULT 
T62009 CHLOROMETHANE < 1.* MCG/L 
T61909 BROM0"ETHA\E < 1. MCG/L 
T41009 VINYL CHLORTDE _ < 1. MCG/L 
T70209 DICHLORODTFLUOROhETHANE < 1. MCG/L 
T61909 CHLOROETHANE < 1. MCG/L. 
T61709 TRICHLOROFLUORQMETHANE < 1. «CG/L 
T23809 DICHLOROMETHANE < 1. MCG/L 
T509O9 1,1-DTCHLOROETHENE < 1. MCG/L 
T51909 1,1-DICHLOROETHANE < 1. MCG/L 
T61209 IRANS-1.2-DICHLOROETHENE < 1. MCG/L 
T39Q09 CHLOROFORM < I.- MCG/L 
T50809 1,2-DICHL0R0ETHANE < I . MCG/L 
T23609 1,1,1-TRICHLOROETHANE < i . MCG/L 
T36609 CARBON TETRACHLORIDE < i . MCG/L 
T38909 BRUM00ICHL0P0,'ETHANE < i . MCG/L 
T61309 1,2-DTCHLOROPROPANE < i . MCG/L 
T61509 TRANS-1,3-DICHLOROpROPENE < i . MCG/L 
T41109 TRICHLOROEIHYLENE < l . MCG/L 
144909 DIBROMOCHLQRQMETHANE < I . MCG/L 
T61409 CIS-1,3-DICHLOROPROPENE < I . MCG/L 
T51709 1, I,2-TRICHLOROETHANE < i . MCG/L 
T61109 2-CHLDRDETHYLV^NYL ETHER < 

I .• 
MCG/L 

T4 2109 BROMOFORM < i . MCG/L 
T51809 1,1,2,2-TETRACHLOROETHANE < I . MCG/L 
T41209 IETRACHLOROETHENE < 1. MCG/L 
T40909 CHLOROBENZENE < I . MCG/L 
T49709 1.3-OICHLOROBENZENE < I . MCG/L 
T44109 1,2-DTCHLOROBENZEVE < l . MCG/L 
T44209 1,4-DICHLOROBENZENE < l . MCG/L 
T34409 BENZENE < i . ' MCG/L 
T39209 TOLUENE < l . MCG/L 
T51009 E T H Y L B E N Z E N E < l . MCG/L 
T65209 1-CHLOROCYCLOHEXENE-l < l . MCG/L 

*?** CONTINUED ON NEXT PAGE **»* 

COPIES SENT TO: COC2), ROCO). LPHE(O), FSD(O), INFO-P(O), INFD-L(O) 

NR.- S. BRASWELL 
BUREAU OF SOLTD WASTES 
N.Y.5.DEPT. OF ENVIRONMENTAL C3NSERVATI3 SUBMITTED BY;BARLO« 
50 WOLF RD.-,ROOM 417 
ALBANY.N.Y. 12233 

LOV-003-000874
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PARE 2 

' 7 •" ' 
MEW YQRK STATE DEPARTMENT OE HEALTH 

*ADS«DRTH CENTER FOR LABORATORIES AMD RESEARCH 

RESULTS OF EXAMINATION FINAL REPORT 

SA"PLE ID: 435P2 SAMPLE RECEIVED:84/08/29/09 
POLITICAL SUB0IVISI0N:NIAGARA FALLS C. CDUNTV:NIAGARA 
L O C A T I O N : NIAGARA FALLS, LOVE CANAL. OVERBURDEN MONITORING MELLS 
TIME OF SAMPLING: 84/09/28 lt:3u DATE PRINTEO: R4/10/2b ( 

PARAMETER RESULT 
( T70409 PARA-XILENE < 1. MCG/L ( 

T70309 HETA-XYLENE < 1. MCG/L 
T51409 ORTHQ-XYLENE < 1. MCG/L 
T85309 CUMENE < 1. MCG/L t 

T85409 STYRENE < 1. MCG/L 
T85509 p-BROMOFLUOROBENZENE < 1. MCG/L 
T51109 N-PROPYLBENZENE < 1. MCG/L 
T8S609 T E R T - B U T Y L B E N Z E N E < 1. MCG/L 
T85709 O/P-CHLOROTOLUENE < 1. MCG/L / 
T51209 BROMOBENZENE < 1. MCG/L { 
T50509 M E T A - C H L O R O T O L U E N E < 1. MCG/L 
T85809 1,3,5-IRlMETHYLBENZENE < 1. MCG/L 
T85909 1,2,4-IRIMETHYLBENZENE < 1. MCG/L ( 

T85009 P-CYMENE < 1. MCG/L 
T86109 CYCLOPROPYLBENZENE < 1. MCG/L 

( T86209 SEC-BUTYLBENZENE < 1. MCG/L ( 

T86309 N-BUTYLBE'JZENE < 1. «CG/L 
T86409 2, 3-dEi<Z0FURAN < 1. MCG/L 
T52509 HEXACHLOROBUT»DTENE (C-46) < 5. MCG/L ( 

T44009 1,2,4-TP1CHLOROBENZENE < b. MCG/L 
T65609 NAPHTHALENE < b. «CG/L c T43999 1,2,3-TPICriLORUBENZErtE < 5. «CG/L c 
T67109 PHENOL 34.- «CG/L NC . 
T66409 2-CHL0R0PH£«3L < 10. MCG/L -

( T66809 2-MIPOPHENOL < 10. MCG/L ( 

I&6609 2,4-OTMETHYLPHENOL < 10.' MCG/L 
T66509 2,4-DICHLOROPHENOL < 10. MCG/L 
T66309 4"CHL0Rb-3-M£THYLoHEN0L < to.-MCG/L c T67209 2,4,6-TPICHLOROPHFNOL < 10. MCG/L 
T49609 2,4,5-TRICHLOROPHENOL < 10.' MCG/L 
T66709 2,4-DTNlTPOPHENOL < 10. MCG/L < 
T66909 4-NITRDPHEN0L < 10. MCG/L 
T6R599 2-MErHYL-4,6-DINITR0PHEN0L < 10. MCG/L 
T67009 PENTACHLORQPHENOL < 10.' MCG/L c T85009 BENZOIC ACID N A 
T69109 BISC2-CHLOR0IS0PR0PYL)ETHER N A 
163909 BIS(2-CHLOR0ETHYLJETHER < 10.' MCG/L c 165909 N-NlTROSQOI-N"PROPYLAMINE < 10.' MCG/L 
T65309 HEXACHLOROETHANE < tO.' MCG/L 
T65709 NITROBENZENE < 10.- MCG/L c T65509 ISOPHORONE < to. MCG/L 

7 T68609 BIS(2-CHLOROETHOXY)METHANE < 10. MCG/L 
T49209 HEXACHLOROCYCLOPENIADIENE CC-56V < 10.« MCG/L c T64109 2-CHLORONAPHTHALENE < 10. MCG/L 
T64909 2,b-0TNlTR0TDLUENE < 10. MCG/L 
T63109 ACEMAPHTHYLENE < 10. MCG/L t 

' T64709 DIMETHYLPHTHALATE < to. MCG/L 
T63009 ACENAPHTHENE < 10. MCG/L 

**** CONTINUED ON NEXT PAGE 

LOV-003-000875
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PAGE 3 

VEV YORK STATE DEPARTMENT OF HEALTH 
*ADS*ORTH CENTER EQR LABORATORIES AND RESEARCH 

RESULTS OF EXAMINATION PI«AL aEPORr 

C 

C 

( 

r 

c 

c 

e 

SAMPLE ID: 435B2 SAMPLE RECEIVED:34/08/29/09 
POLITICAL SUBDIVISTON:NIAGARA FALLS C. COUNTY:NIAGARA 
LOCATION: NIAGARA FALLS. LOVE CANAL. OVERBURDEN MONITORING *FLLS 
TIME OE SAMPLING: B4/0R/28 11:30 ' DATE PRINTED;P4/10/25 

PARAMETER 
T64809 2,4-DTNlTROTOLUENE 
T64609 DIETHYLPHTHALATE 
T65209 FLUORENE 
T68409 4-CHLOROPHENYL PHENYL ETHER 
T65009 N-NlTRQSOPIPHENYLAMINE 
T65109 1,2-DTPHENYLHYDRAZlNE 
T69309 4-BR0M0PHENYL PHENYL ETHER 
T48809 HEXACHLOROBENZENE 
T65109 PHENANTHRENE 
T63209 ANxHRacENE 
T64409 DI-N-BUTYLPHTHALATE 
T68009 FLUOROANTHEVE 
T6S209 PYRENE 
T63809 BENZIDINE 
T64009 BUTYL BENZYL PHTHALATE 
T63309 BENZOCA)ANTHRACENE 
T64509 3,3'-DICHLOROBENZIDTNE 
T64209 CHRYSENE 
T67909 BIS(2-ETHYLHEXYL)PHTHALATE 
T65009 DIOCTYLPHTHALATE 
T53409 BENZOCB)FLUORANTHENE 
T53509 BENZ0(K)FLUORANTHENE 
T&3609 BENZ0CA3PYRENE 
T65409 INDENDC1.2.3-CD)PYRENE 
16*399 DIBENZOfA,H)ANTHRACENE 
T63709 BENZO(GHI)PERYLENE 
T15709 HCH,ALPHA 
T15809 HCH,BETA 
T35609 HCH,GAMMA (LINDANE) 
T16009 HCH,DELTA 
T09009 HEPTACHLOR 
T07709 ALDRIN 
TQ8309 HEPTACHLOR EPOXIDE 
T43309 ENDOSULFAN I 
T14809 DDE -PARA, PARA 
T085D9 DIELDRIN 
T09409 ENDRIN 
T14909 ODD -PARA, PARA 
T43409 ENDOSULFAN I I 
T67409 ENDRIN ALDEHYDE 
T67309 ENDOSULFAN SULFATE 
T14709 DDT -PARA, PARA 

***» END OF REPORT **** 

RESULT 
< 10. MCG/L 
< 10. MCG/L 
< 10. *CG/L 

10. 
10. 
10.. 
10. 
10. 
10. 
10. 
10. 
10. 

< 200. 
< 30. 

< 
< 
< 
< 
< 
< 
< 

< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

< 

30. 
30. 
30. 
30.. 
30. 

30. 
30. 
30. 
30.. 
10. 
10. 
10. 
10. 
10.. 
10. 
10. 
to. 
10. 
10. 
lo. 
10. 
10. 
10. 
io.. 
10. 

MCG/L 
MCG/L 
MCG/L 
MCG/L 
VCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 

MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
*CG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 

NA 

NA 
N A 

LOV-003-000876
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PAGE 1 

NEW YORK STATE DEPARTMENT DF HEALTH 
4ADSWDRTH CENTER FOR LABORATORIES AND RESEARCH 

RESULTS OE EXAMINATION FINAL REDOR T 

SAMPLE ID: 43583 SAMPLE RECEIVED*34/08/29/09 
PROGRAM: 650:DEC SOLID *ASTES 
SOURCE lD;NFLC0tt03 DRAINAGE BAS1N:01 GAZETTEER C0UE:3102 
POLITICAL SU3DIVTSI0N:NIAGARA FALLS C. COUNTY:NIAGARA 
LATITUDE: . LONGITUDE! .' Z DIRECTION: 
LOCATION: NIAGARA FALLS. LOVE CANAL, 0VER3URDEN MONITORING «ELLS 
DESCRIPTION :WELL{t5112j> 
REPORTING LAB: TDX:LAB FOR ORGANIC ANALYTICAL CHEMISTRY 
TEST PATTERN: PPEPJF.R.METHODS 625,601 AND EPA METH 503.1 
SAMPLE TYPE: 250:GROUNO WATER 
TIME OF SAMPLING: 94/08/28 15:30 DATE PRINTED:R4/10/25 

PARAMETER RESULT 
T62009 CHLOROHETHANE < 1. MCG/L 
T61809 6RQM0M£THANE < 1. MCG/L 
T41009 VINYL CHLORIDE < 1. "CG/L 
T70209 DICHLORODTFLUOROMETHANE < 1. MCG/L 
T61909, CHLOROETHANE < 1. MCG/L 
T61709 TRICHLURQFLUOROMETHANE 

• < 
1. MCG/L 

T23809 DICHLOROnETHANE < 1. MCG/L 
T50909 1,1-DTCHLOROETHENE < 1 . MCG/L 
T51909 1, l-DICHLOROETHANE < 1. MCG/L 
T61209 TRANS-1,2-DlCHLOROETHENE < 1. MCG/L 
T39009 CHLOROFORM < I v MCG/L 
T50B09 1,2-DICHLOROETHANE < 1. MCG/L 
T23609 1, 1, 1-TRICHLOROETHANE < 1. MCG/L 
T36609 CARBON TETRACHLORIDE < 1. MCG/L 
T33909 bROMODICHLOROMETHANE < 1. MCG/L 
T61309 1,2-DTCHL0R0PP0PANE < 1.- MCG/L 
T61509 TRANS-t,3-DICHL0ROPROPENE < 1. «CG/L 
T4U09 TR1CHL0R0ETHYLENE < 1. MCG/L 
T44909 DIBROMOCHLOROMETHANE < 1. MCG/L 
T61409 CIS-1,3-DTCHLOROPROPENE < 1. MCG/L 
T51709 1,1,2-TRlCHLOROETHANE < 1. MCG/L 
T6U09 2-CHLOROETHYLVINYL ETHER < 1. MCG/L 
T42109 BROMOFORM < 1. MCG/L 
T51B09 1,1,2.2-IEIRACHLOROETHANE 

TEIRACHLORDETHENE 
< 1. MCG/L 

T41209 
1,1,2.2-IEIRACHLOROETHANE 
TEIRACHLORDETHENE < 1. MCG/L 

T40909 CHLOROBENZENE < 1.' MCG/L 
T497D9 1,3-DICHLOR0BENZENE < 1. MCG/L 
T44109 1,2-DICHL0R03ENZEVE < 1. MCG/L 
T44 209 1,4-DICHLOROBENZENE < 1. MCG/L 
T34409 BENZENE < 1. MCG/L 
T39209 TOLUENE < 1.' MCG/L 
T5J 009 ETHYLBENZENE < 1. MCG/L 
T85209 1-CHLOROCYCLOHEXENE-l < 1. MCG/L 

**»» CONTINUED ON NEXT PAGE 

COPIES SENT TO: C0C2), RQ(O). LPHE(O), F£D(0)# INFO-P(O), INFO-LCO) 

MR.< S. BRASWELL 
BUREAU OF SOLID WASTES 
N.Y.S.DEPT. OF ENVIRONMENTAL CONSERVATIO 
50 WOLF RD.,ROOM 417 
ALBANY,N.Y. 12233 

SUBMITTED BY:BARLOW 

i 

i 

( 

( 

( 

< 

C 

C 

c 

LOV-003-000877
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PAGE 2 

NEW Y3PK STATE DEPARTMENT DF HEALTH 
»A0S*0RTH CEwTER FQR LABORATORIES AND RESEARCH 

RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE ID: 4~3~5R3 SAMPLE RECETVED:S4/08/20/09 
POLITICAL SUBDTVTSION:NIAGARA E ALLS C. COUNTY:NIAGARA 
LOCATION: NIAGARA FALLS. LOVE CANAL. OVER 3JRDEN MONITjRlVG «FLLS 
TIME OF SAMPLING: 84/09/2* 15:30 DATE PRINTED;R4/10/25 

PARAMETER 
T70409 PARA-XYLENE 
T70309 META-XYLENE 
T51409 ORTHO-XYLENE 
T85309 C'JMENE 
T85409 STYREME 
T85509 P-BROMOFLUOROBENZENE 
T51109 N-PROPYLBENZENE 
T85609 IERT-BUTYLBENZENE 
T85709 0/P-CHLOROTOLUENE 
T51209 BR0M03ENZENE 
T50509 META-CHLOROTOLUENE 
T85809 1,3,5-TRIMETHYLBENZENE 
T85999 1.2,4-TRIMETHYLBENZENE 
T85009 P-CYMENE 
T86109 CYCLOPROPYLBENZENE 
T86209 SEC-3UTYLBEVZENE 
T86309 N-BUTYLBENZENE 
T86409 2,3-SENZOFURAN 
T52509 HEXACHLOROBUT«DIEN£ (C-46) 
T44009 1,2,4-TRICHLOROBENZENE 
T65509 NAPHTHALENE 
T43909. 1,2,3-TPICHLOROBENZENE . 
T67109 PHENOL 
T66409 2-CHLOROPHENOL 
T66809 2-NITROPHEN0L 
T65609 2,4-DIMETHYLPHENOL 
T6R509 2,4-DICHLnROPHENOL 
T66309 4-CHLORD-3-METHYbOHENOL 
T67209 2,4,6-TRICHLDROOHENOL 
T49609 2,4,5-TRICHLORQPHENOL 
T66709 2,4-DINlTROPHENOL 
T66909 4-NTTROPHENDL 
T6B509 2-METHYL-4.6-DINITROPHENOL 
T67009 PENTACHLOROPHENOL 
T85009 BENZOIC ACID 
T68109 3IS(2-CHL0R0IS0PR0PYL)ETHER 
T63909 BISC2-CHL0R0ETHYLUTHER 
T6590? N-NIIRQSODI-N-PROPYLAMINE 
T65309 HEXACHLOROETH*NE 
T65799 NITROBENZENE 
T65509 iSOPHOROiiE 
T68609 BIS(2-CHLOROETHOXY)METHANE 
T49209 HEXACHLOROCYCLOPENTADIENE (C-561 
T64109 2-CHLORONAPHIHALENE 
T64909 2,6-DINITROTOLUENE 
T63109 ACENAPHTHYLENE 
T64709 OIMEIHYLPHTHALATE 
T63009 ACENAPHTHENE 

***» CONTINUED ON NEXT PAGE **** 

RESULT 
< 1. MCG/L 
< 1. MCG/L 
< 1. "CG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< I . MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. «CG/L 
< 1. MCG/L 
< S.< MCG/L 
< 5. MCG/L 
< 5. MCG/L 
< 5. *CG/L 

< 10. MCG/L 
< 10.' MCG/L 
< 10.' MCG/L 
< 10.' MCG/L 
< 10. MCG/L 
< 10.' MCG/L 
< 10.: MCG/L 
< 10.' MCG/L 
< 10.' "CG/L 
< 10.' «CG/L 
< 10. MCG/L 
< 10. MCG/L 

< 10.' MCG/L 
< io.< MCG/L 
< 10.' MCG/L 
< 10. MCG/L 
< 10. MCG/L 
< 10.' MCG/L 
< 10.- MCG/L 
< lo. «CG/L 
< lo.- MCG/L 
< 10. MCG/L 
< 10. "CG/L 
< 10.' MCG/L 

NA 
NA 

I 
I 
( 

I 
( 

P 
I 
I 
I 
I 
I 
I 
( 

I 
I 
I 
I 
I 
I 
I 
i 

LOV-003-000878
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PAGE 3 

NEW YORK STATE DEPARTMENT DF HEALTH 
wADSWORTH CENTER EjR , LABORATDR1ES AND RESEARCH 

RESULTS OF EXAMINATION FINAL 9Eo0RT 

SAMPLE ID: 43583 SAMPLE RECEIVED:34/Ob/2P/09 ( 
POLITICAL SUBDIVISI0N:NIAGARA FALLS C. CDJNTY:NIAGARA 
LOCATION: NIAGARA FALLS, LOVE CANAL, JV£R30RDEN MONITORING "^LS 
TIME OF SAMPLING: B4/0R/28 15:30 0&TE PRTNTEn;R4/10/25 ( 

PARAMETER 
T64809 2,4-DINlTPOTOLUENE 
T64609 DIETHTLPHTHALATE 
TS5209 FLUORENE 
T69409 4-CHLOROPHENYL PHENYL ETHER 
T68009 N-NITROSODIPHENYLAMINE 
T65109 1,2-DTPHENYLHYDRAZINE 
T58309 4-BROMQPHENYL PHENYL ETHER 
T4R809 HEXACHLOROBE.NZENE 
T66109 PHENANTHRFNE 
T63209 ANTHRACENE 
T6«409 DT-N-PUTYLPHTHALATE 
T69009 FLUOROANIHENE 
T66209 PYRENE 
T63809 BENZIDINE 
T64009 BUTYL BENZYL PHTHALATE 
T63309 BENZOfA)ANTHRACENE 
T64509 3,3'-DICHL0R0BENZTDlNE 
T6A209 CHRYSENE 
T6 7 909 B I S ( 2 - E T H Y L H E X Y D P H T H A L A T E 
T65009 DIOCTYLPHTHALATE 
T63409 BENZO(B)FLUORANTHENE 
Tb3509 BENZOCK)FLUORANTHENE 
T63609 BENZO C A)PYRENE 
T65409 IMDEN0C1, 2,3-CD)PYRENE 
T64309 DIBENZOCA,H)ANTHRACENE 
T63709 6ENZOCGHI5PERYLENE 
T15709 HCH,ALPHA 
T15809 HCH,BETA 
T35609 HCH,GAMMA (LINDANE) 
T16009 HCH,DELTA 
T09009 HEPTACHLOR 
T07709 ALDRIN 
T08309 HEPTACHLOR EPOXIDE 
T43309 ENDOSULFAN I 
T14809 DDE -PARA, PARA 
T08509 DIELDRIN 
T0B409 ENDRIN 
T14909 ODD -PARA, PARA 
T43499 ENDOSULFAN I I 
T67409 ENDRIN ALDEHYDE 
T67309 ENDOSULFAN SULFATE 
T14709 DDT -PARA, PARA 

**** END OF REPORT 
**** 

RESULT 
< 10. MCG/L 
< 10. MCG/L 
< 10. 

< 
< 
< 
< 
< 
< 
< 
< 
< 

10.-
10.-
10. 
10. 
10. 
10.' 
10. 
10. 
10. 

< 200. 
< 30. 

30. 
30. 
30. 
30. 
30. 

30.' 
30. 
30.' 
30. 
10.' 
10.-
10. 
10. 
10. 
10. 
10. 
to. 
10. 
to. 
10. 
10. 
tOv 
10. 
17. 
17. 

"CG/L 

MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 

MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
«CG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 

NA 

M A 
NA 

NC 
NC 

10 

( 

( 

( 

I 

( 

( 

c 

i 

I 

< 

c 

c 

c 

c 

t 
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PAGE 1 

NEW YORK STATE DEPARTMENT DF HEALTH 
*ADSrfORTH CENTER FOR LABORATORIES ANQ RESEARCH 

RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE ID: 435R4 SAMPLE RECEIVED:84/08/2^/09 
PROGRAM: 650:DEC SOLTu *ASTES 
SOURCE ID:NFLBR113 DRAINAGE BASIN;Ol GAZETTEER CDDE:3102 

POLITICAL SU9DIVTST0N:VIAGARA FALLS C. COUNTY"NIAGARA 
LATITUDE: . LONGITUDE: ., z DIRECTION: 
LOCATION: NIAGA^A_£ALLS. LOVE CANAL, BEDROCK MONITORING WELLS 
DESCRIPTION: W E L L £ 7 5 2 7 ^ 
REPORTING LAB: ^IOX:LAB FOR ORGANIC ANALYTICAL CHEMISTRY 
TEST PATTERN: PPEP:F.R.METHODS 625,601 AND EPA METH 501.1 
SAMPLE TYPE: 250:GROUNO WATER 
TIME OF SAMPLING: 84/09/28 16:00 DATE PRINTED:94/10/25 

PARAMETER 
T620D9 CHLOROMETHANE 
Tbl809 BROMOMETHANE 
T41009 VINYL CHLORIDE 
T70209 DICHLORODIFLUOROMETHANE 
T61909 CHLOROETHANE 
T61709 TRICHLOROFLUOROMETHANE 
T23809 DICHLOROMEl'HANE 
T50909 1,1-DICHLOROETHENE 
T51909 1,1-DICHLOROETHANE 
Tbl209 TRANS-1,2-DICHLOROETHENE 
T39009 CHLOROFORM 
T508D9 1,2-DICHLOROETHANE 
T23509 1,1,1-TRICHLOROEIHANE 
T36b09 CARBON TETRACHLORIDE 
T38909 3ROMQDICHLOROMETHANE 
T61309 1,2-DICHLOROPROPAME 
T61509 TRANS-1,3-DICHLOROPROPENE 
T41109 TRICHLOROETHILENE 
T44909 DIBROMDCHLOROMETHANE 
T61409 CIS-1,3-DICHL0R0PP0PENE 
T51709 1 , 1, 2-TRICHLOROETHAVE 
T6W09 2-CHLOROETHYLVINYL ETHER 
T42109 BROMOFORM 

T51809 1,1,2,2-TETRACHLOROETHANE 
T41209 TEIRACHLOROETHENE 
T40909 CHLOROBENZENE 
T49709 1,3-DICHLOROBENZENE 
T44109 1,2-DICHLOROBENZENE 
T44209 1,4-OICHLOROBENZENE 
T34409 BENZENE 
T39209 TOLUENE 
T51009 ETHYLBENZENE 
T85209 1-CHLOROCYCLOHEXENE-l 

CONTINUED ON NEXT PAGE **** 

COPIES SENT TO: C0C2), RQCO). LPHE(O), FED(O), INFO-PCO), INFO-L(O) 

MR .1 S. BRASWELL 
BUREAU OF SOLID WASTES 
N.If.S.DEPT. OF ENVIRONMENTAL CONsERVATIO 
50 WOLF RD.,ROO« 417 
ALBANY.N.Y. 12233 

RESULT 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< l.< MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1.' MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< I v «CG/L 
< 1. MCG/L 
< U' MCG/L 
< 1. MCG/L 
< 1. MCG/L 

SUBMITTED BY:BARLOW 

LOV-003-000880
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PAGE 2 

NEW YORK STATE DEPARTMENT DF HEALTH 
WAQSWORTH CENTER PJR LABORATORIES AMD RESEARCH 

652 RESULTS OF EAAMTNMION FINAL REPORT 

SAMPLE ID: 435P4 SAM°LE RECEIVED:84/08/29/09 ( 
POLITICAL SU3DIVISI0M;NIAGARA FALLS C. COUNTY:NIAGARA 
LOCATION: NIAGARA FALLS. LOvE CANAL. BEDROCK MONITORING WELLS 
TIME OF SAMPLING: 84/09/28 16:00 DATE PRINTED:84/10/2b ( 

PARAMETER RESU 
T70409 PARA-XYLENE • 1. MCG/L ( 
T70309 META-XYLENE 1 •• MCG/L 
T51409 ORIHD-XYLENE 1. MCG/L 
T85309 CUMENE 1. MCG/L ( 

T85409 STYRENE 1. MCG/L 
T85509 P-BROMOFLUOROBENZENE 1 MCG/L 

( 151109 N-PROPYLBENZENE i . MCG/L ( 

T85609 TERT-BUTYLBENZENE : 1. MCG/L 
T85709 0/P-CHLOROIOLUENE > 1. MCG/L 

( T51209 BROMOBENZENE : l • MCG/L ( 

T50509 M E T A - C H L J R O T O L U E N E ; l MCG/L 
T85809 1,3,5-TRI"ETHYLBENZENE : l . ; MCG/L 

( T85909 1»2#4-TRIMETHYL8ENZENE : I . MCG/L ( 
T86009 P-CYMENE : l . MCG/L 
T85109 CYCLOPROPYLBENZENE : l . ' MCG/L 
T85209 SEC-flUIYLBENZENE i . "CG/L ( 
T86309 N-B'JTYLBENZENE j I . MCG/L 
T864D9 2.3-BENZOEURAN : l • MCG/L 

( T52509 HEXACHLOROBUTADIENE CC-461 : 5.-MCG/L ( 

T44009 1,2,4-TRICHLOROBENZENE : 5. "CG/L 
T65609 NAPHTHALENE : 5. MCG/L 

( T43909 1,2,3-TRICHLOROBENZENE : 5. MCG/L ( 

T67109 PHENOL < to. MCG/L 
T66409 2-CHLOROPHENOL < 10.- «CG/L 
T66809 2-NITROPHENOL < 10. MCG/L c T66S09 2#4-DTMETHYLPHENOL < 10. MCG/L 
T66509 2,4-DICHLOROPHENOr. < 10.. MCG/L 
T66309 4-CHLORO-3-METHYLDHENOL < 10. MCG/L 
T67209 2,4,-6-TRICHLOROPHENOL < 10.' MCG/L 
T49609 2,4,5-TRICHLOROPhENOL < 10.• MCG/L 
T66709 2,4-DINlTROPHENOL < 10.- MCG/L t 
T66-999 4-NIIR0PHEN0L < 10.' MCG/L 
T69509 2-METHYL-4,6-DINITROpHENOL < to. MCG/L 
T67009 PENTACHLOROPHSNOL < 10.' *CG/L c T85009 BENZOIC ACID NA 
T68109 BIS(2-CHL0R0IS0PR0PYL)ETHER NA 
T63909 315(2-CHLOROETHYL)ETHER < 10. MCG/L c T65909 N-NIIROSOOI-N-PROPYLAMINE < 10.' MCG/L 
T65309 HEXACHLOROETHANE < 10. MCG/L 
T65709 NITROBENZENE < 10. MCG/L c T65509 IS0PHOR0.NE < 10.' MCG/L 
T6Rb09 BISC2-CHLOROETH0XY)METHANE < 10. MCG/L 
T49209 HEXACHLOROCYCLOPENIADIENE (C-56) < to.- MCG/L c T64109 2-CHLORON*PHTHALENE < 10. MCG/L 
T64909 2.6-DINIIR0T0LUENE < 10.- MCG/L 
T6 31D9 ACENAPHTHYLENE < 10. MCC/L t 
T64709 DIMEIHYLPHTHALATE < 10. •CG/L 
T63009 ACENAPHTHENE 

•*•* CONTINUED ON NEXT PAGE **** 
< 10. MCG/L 

LOV-003-000881
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PAGE 3 

NEW YORK STATE DEPARTMENT OF HEALTH 
"ADSjfOj<TH CENTER FOR LABORATOPIE5 AND RESEARCH 

S~ZL / rf- / KESULTS QF EXAMINATION FI'UL REPORT 

SAMPLE ID: 43594 SAMPLE RECEIVED! S4/08/29/09 
POLITICAL SUBDIVISION;NIAGARA FALLS C. COUNTY;NIAGARA 
LOCATION! NIAGARA FALLS. LOVE CANAL. BEDROCK MONITORING HELLS' 
TIME OF SAMPLING! 84/08/2B 16:00 DATE PRINTED;94/10/25 ^ 

( 

PARAMETER 
T64809 2,4-DINITR0T0LUENE 
T64609 DIETHYLPHTHALATE 
T65209 FLUORENE 
T63409 4-CHLOROPHENyL PHENYL ETHER 
T66009 N-NITROSODIPHENYLAMJNE 
T65109 1,2-DlPHENJfLHYDRAZINE 
T68309 4-BROMDPHENYL PHENYL ETHER 
T48809 HEXACHLDRD3ENZENE 
T66109 PHENANTHRENE 
T63209 ANTHRACENE 
T64409 DI-N-RUTILPHTHALATE 
T6R009 FLUOROAMTHENE 
T66209 PYRENE 
T63B09 BENZIDINE 
T64009 BUTYL BENZYL PHTHALATE 
T63309 BENZOtA)ANTHRACENE 
T64509 3,3'-DICHL0R0BENZIDlNE 
T64209 CHRYSENE 
T67909 BIS(2-ETHYLHEXYL)PHTHALATE 
T65009 DIOCTYLPHTHALATE 
T63409 BENZO(B)FLUORAATHENE 
T63509 BENZOCKJFLUORANTHENE 
T63609 8ENZ0(A)PYRENE 
T65409 INDEN0(1,2,3-CD)PYRENE 
T64309 DIBENZOCA.n)ANTHRACENE 
T63709 BENZO(GHI)PERYLENE 
T15709 HCH,ALPHA 
Tl5 8 oy HCH,BET* 
T35609 HCH,GAMMA (LINDANE) 
T16009 HCH,DELTA 
T08009 HEPTACHLOR 
T07709 ALDRIN 
T08309 HEPTACHLOR EPOXIDE 
T43309 ENDOSULFAN T 
T14809 DDE -PARA, PARA 
T08509 DIELORIN 
T08409 ENDRIN 
T14999 ODD -PARA, PARA 
T43409 ENDOSULFAN I I 
T67409 ENDRIN ALDEHYDE 
T67309 ENDOSULFAN SULFAIE 
T14709 DOT -PARA, PARA 

**** END OF REPORT •*** 

RES'IL^ 
< 10. MCG/L 
< 10. MCG/L 
< tO. MCG/L 

< 
< 
< 
< 
< 
< 
< 
< 
< 

10. 
10. 
10.-
10. 
10. 
10. 
to. 
10. 

to. 
< 200. 
< 30. 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

30. 
30.-
30. 
30. 
30.' 

30. 
30. 
30.' 
30. 
10.. 
10. 
10. 
to.. 
10.-
10.. 
10. 
10.' 
10. 
10, 
10. 
10.• 
10. 
10. 
10. 
10. 

MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
«CG/L 
«CG/L 
MCG/L 
«CG/L 
MCG/L 

MCG/L 
MCG/L 
MCG/L 
"CG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 

NA 

NA 
N A 

LOV-003-000882
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PAGE I FINAL REPORT 

SAMPLE ID: M 4 1 1 5«5 J A 4 P L F PECKI*£Q: 3 1/0 8//. 9/1 1 
PROGRAM: o5j:0EC SOLti) "ASTES 
SOURCE !D:--iFLTPl 1 1 • 01A { , A jE * A.Si .<: 01 GAZETTEER C3UE:3102 
POLITICAL SU3DIVI J I J :: nAGARA FHH.S C. C3UMTY:NIAGARA 
LATITUDE: . LOi*G|Tjnr:: .' 2 DIRECTION: 
LOCATION: NIAGARA FALLS, LJVE L'A < AL, LEACHA 1'S-TREA TMENT PLANT 
DESCRIPTION:"ELL »»3233 
REPORT I.N 3 LAS: lu!LABORATORY OF INORGANIC ANALYTICAL CHEMISTRY 

( 

ALBANY 
TEST PATTED a: "' "' "to-ol a: <os * 

- • 
; jpr>iS PRIORI CY POuLu r A "J r M E T A L S 

SAMPLE TYPE 2 5 j : J P U ' i J -A TEN . 1 
T U ' E Or S A A P L i ' l G : M * / O R / ? a U : DATE PRT.MTED: 3 4 / 1 1 / 0 3 

?ARA>iETER RESULT 

D121'«C i l >iC 0 . 1 1 MG/L 

U Z \ 0 , T 3 1 A L < O . t < G / L 
t 
i 0 2 ^ i R Y b ' . i E R Y l i L l U - : , T'J FAL < 0 . 0 2 « G / L t 
i 

0 2 C 0 ? ? £ K COPPER, TOTAL < 0 . 0 5 MG/L 

0 2 V I C X E L * U C < S L , TOTAL < D.05 MG/L 

02S IL .VEK S I L V E R , TOTAL < 0 . 0 2 MG/L 

O l M E R C i H Y MERCURY < 0 . 2 MCG/L 

0 2 C A D M I J;« Cft.'jy l : ) i r J T A L < 0 . 0 2 •<G/L 

0 2 A M r i ^ 0 v i Y A -i r m ••> Y , i n r'»b < 1 . " G / L 

•» 
0 2 C H S 3 ' < I J.-. CH.O J l >J« , i ' 0 1 ' \ L < 0 . 1 G / L 

0 2 T H A L L I -M T K A L L I U M , T O T A L < 1 . MG/L 

( 2 2 A R S S H C A R S E ^ r C , TOTAL < 1 0 . 0 MCG/L ( 
2 2 5 E L i N l J M S i u i : " J U " , 13 f A L < 5 . 0 MCG/L 

ObDlZC>i u^E- i i i o * - . ' J " A rt-? FOR T J T A L J E f * L 5 'JD.N-E 

OlP-i - jN. 3u r»-»ri J 1 ( j - j 1 . MCG/L c 
O I C Y A N D L C Y . \ U D E S , M / J W U Z : rtLE < 0 . 0 U 2 • ' G / L 

EN0 OF REPORT **** 

11 

c 

c 

c 
! c 

COPIES SEMI TO: C0(2), .RO(o'), LPriEtO), F20C0J, I.NF3-PI0), INFO-LlO) 

*R . " 3 ; " 5K ASrfTLL 
SJREAU JF S 3 L I 0 .vASTFS r 
N . Y . S . J S P T . OF E:»VJ!<U J I F J T A L C0NSERVAT13 SUBMITTED BY:BARL3W 
50 HJLF Rf) . ,RDU* 4 l 7 
ALBANY,N.Y. 1223J ^ 

LOV-003-000883
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PAKE 1 

»J7A -jr.ij t i>6.:t»Ai«r •».":» r- I T HEALTH 

.<• Ays.iOKT.-i z-: t T̂ K K iR LA .u-*. I JS 1 £5 MHt RESEARCH 

,<i.s i u.rs • J f FINAL REPORT 

I 3 J tf41006157 ^.PLr" RE-C£IVED:i»/OH/29/ll 
PRnuRM-i: 6SU:DEC SOLID -ASTES 

P O l J r i - ' L ^ ^ w ! ^ , ,, GAZETTEER' CODE: 1102 
P O L i r ^ L ^ - ^ ^ - - ^ n ^ ^ F A L L S c . S " ^ r ^ I a ^ ^ ^ ^ ^ A 

C A . A L , L E A C H A ; E - T K E A T W E , T P L A / T ' 

S p ^ ' i f i i - . S - 3 ' - - - 10:i.Alul«M-ORY• OK INORJA.UC ANALYTICAL CHEMISTRY -
J A M D \ * \ ^ , ' : l f > - 0 1 ' . : * - J S - « - rvPOSS P R I O R I T Y PO'bLilTAM I METALS 
SAMPLt T Y P E : 25 .C ^Vj l ; n wAfcR 

ALBAN; 

TIME OF 5A*t>Ll hi/yg/.^ 17 

PARAMETER 
01ZINC ZIfcC 
0.2LL'A'J L\40, i*0rAL 

023ESYL JiK/LLIUl, V-,T\l. 
02CJ3?EK C.0PP-R, T-'MAL 
02NIC\EL MCtEL, TOTAL 
02SILV2H 
01MERCJRf 
02CAu>Mi j., 
f»2A-» m:J JY 
02CH R 0 * I J. , 
02THALLI J.M 
22 4RSErf IL" 

TOTAL 

i J I" , l • 
n i : 

o £ b V £ •< , 
•ISKCJR Y' 
Z\JUJ ., 
•A i I *i J . r 
j < n J -i r. > ••, 

T U L L I u " , TOTAL 
' H S £ . i f J , ' TOTAL 

2 2 S E L E M J.l S E u E U b " . , TOTAL 
06 013E3T " j l G E S r i ' J i J F *ATfvR 

OlCYANlDt: C Y A . U 0 E 3 , n i D 3 TL YZ ,\ B L E 
O I ? H E : ; O L P - I E O L S 

~ " * * * * ENiO 

F J K i J I A L ~i E T <* u S 

uF REPORT • * * * 

'ATE PRlfJTEO: 34 /1 1/OS 

RESULT 
0 . 1 5 

< 0.1 
< 0 . 0 2 
< D.0 5 
< 0 . 0 5 
< 0 . 0 2 

< 0 . 2 
< J . o 2 

< I . 
< O.J 

< 1. 
< 10.0 

< 5 . 0 
D J N E 

< 0 . 0 0 2 

MG/L 
* 3 / L 
*Z/L 
MG/L 
MG/L 
* 3 / L 
«CG/L 
W G / L 
« 3 / L 
"«S/L 
M3/L 
MCG/L 
MCG/L 

«'J/L 
V C G / L 

I 

i 

COPIES S E J T TO: C 0 C 2 ) , 3 0 ( 0 7 , b P i E ( O ) , F £ 0 ( 0 ) , H F O - P ( O ) , I K F O - L ( O ) 

"**."sr*H*yw,i - — 1̂ 
BJRSASJ OK S O L I D WASTES • 

; .Y .s . .u2Pr . :JF ErfVrR-j»*IEVrAL C J I S E R V A T I O SU3MJT IED BTXBARLO* ^ 
50 «0Lf RD.,R0OM 417 • 
A L 3 A N Y, 'J. Y . 12231 

I 
LOV-003-000884



obi J v•' Vjw-v 0 r ;Tr. J<•:? Ah I ti f.\ T j • «EAL J:rt 
-A0S»>1HT;-I CoifrJK F-jR I, •\.-*u'.< •» T3R 1 £ 5 A-!i> RESEARCH 

PAGE - 1 '•<£;» libTi oF *£ A A •' T M A i FINAL REPORT 

SAMPLE ID: «410'J615* SAMPLE R ECEl VEp: a 4/0 H/29/1 I f 

PHOG.R A M: .650:D£C 50L10 WASTES 
SOURCE ID:-'FLrPllJ u'iAI-^.'iK " u * l * : 0 l GAZETTEER C3DE:3102 
POLITICAL 3 J 3 I ) [ V I S T J < : vijAGAKM K^LbS C. COJWY: NIAGARA f 

LATITUDE: . uOuGITuDk.: .. Z 0IkECI'I0\! 
LOCATION: NIAGARA PALLS,LUV-E CA-JAL,LEACrtATE-rREATMEMT PLANT 
DESCRIPTION: "'cLL *3222 ( 
REPOSHMG LA3: t-5:UA»ORATORY JF IvlORGA.UC ANALYTICAL CHEMISTRY - ALBANY 
TEST PA I TtR «':""••' U»"—.'1 .'»: KJS- - rtPOiS PRIORI TY POLLJTAM isETALS 
SAMPLE TYPE; c 5 „: GRU'i «D' wATirt { 
TI''E OF SAMPLING: B4/:'?/?.y 11: 30 DATE PRINTED: 84/1 1/08 

PARAMETER RESULT ( 
01 ZINC ll*Z 3.09 MG/L 
32 LEAG u £ A L), TOTAL < 3.1 MG/L 

02BERYL sJtKYLMU-i, TOTAL < 0.02 MG/L ( 
02C0PPEK COPPER. TOTAL < 0.05 MG/L 
02VTCKSL MIC'<EL, TOTAL < 3,05 MG/L 
02SILVSR SILVER, TOTAL < 0.0 2 «3/L ( 

Ot^SRCJRY '•'.EKC JR Y < 0 . 2 MCG/L 
0 2 C A 3 4 I 'J •> CAD *i l-'l , • T3TAL < 0.0 2 MG/L 

o 2 A -.4 r i«:i J Y Vd'l O 1 Y , i 3 T \ L < 1. MG/L .*• 
02Crt*3'1tJV. C1:iJU,ri, lOTMi < o.i *G/L 
0 2 T H A L L13 THALLIUM, TO T 4 L < 1. MG/L 
22AR3t:*TC H R 3 E \ I C . TJTAL < 10.0 MCG/L ( 

22SELENIJ* SSb-lMlU*, TOOL < 5.0 MCG/L 
( 

0 o 3 C Z rL S i 3 I G S T I J J j - -mr.K r-jW T J 1 A L 4E T.ALS 0 3 .ME 
01 CYAN IDE CY-» UO-S, ri Y 3 J L i Z A r> L £ < 0.'Ju2 MG/L 
OlPHEMJu ? i K J Of.o 1. C G / L 

**** E>'JD OF REPORT **** 

c 

c 

c 

COPIES S L J T TO: CO C 2 J , RO(j), bPriEt,0), FtO(O), IwFO-P(O), I*FD-btO) 

MR.-' 3. SKA'SWELL 

3JR£AU OF 501.10 AASTES £ 
'J.Y.G.DFPT. OF E^V I R J J.-1F-TAL CJMSERY4T1J SUBMITTED 6Y:3A*L3w 
50 WOLF R3.,R3DM 417 
ALBANY, 'J.Y. 12233 ^ 

LOV-003-000885
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0 515 

PAGE i 

'•' Y jR-\ ':vT A T.- : . ' E A n I ' r J ? ii £ A L I H 
•ADS.. )•< I' ! ZZ i V-u'-i Kf :» l..-»*i'RArORliS AMU K t S t A P C H 

- i i S U i . l S u1" r:*A ,)I \!A1 ID J F l * A L REPORT 

SAMPLE I D ; b 4 l 0 0 6 l5y j A i P L E R i C E I i /ED: 5 4 / O d / 2 Q / 1 1 
PROGRAM: 65<>:i..EC SOblW PASTES 

SOURCr! I D : N F L i ? l 1 1 ; , : T A I < At;E \ A S I = : '> 1 GAZETTEER CODE: 3102 
P O L I T I C A L S j ^ u I v I S U <:\iAiAr<A F A L I . , S C . COU^ TY • Ml AGAR A 
L A T I T U D E : . uO 4G1 TijDE: . . ' £ D I R E C T I O N 
LOCAriO' . ' : VIA54RA F A L L S , L O V E CA M A u # o F AC HATS -TREATMENT PLAtfT 
DESCRIPTION • »tiLL * 3 2 5 l 
REPORTING L * 3 : _ 10: L AriOR A TORY OF I ' O R S A x l C ANALYTICAL CHEMISTRY - ALBA N 
TEST P A I T E R N : j o - u i j : .v.isr,- - ' .pDiS P R I O R I T Y POLLUTANT P E T A L S 
SAMPLE T Y P E : 2 5 i > : j R J i J « 0 -»Arc.R 
TIME OF S,V<?LI 

D l Z I ^ C 
D 2 L. £j a I) 

023ERYL 
02C0?PEi< 
0 2 N I C K E L 
0 2 3 I L V E K 

014ERCJR7 
0 2 C M m J ' 1 

0 2 A M r i M j \ T 
OZCrtRH^l )>-\ 
02THALL1JM 

22ARSENIC 
2 2 S E L E ' U JM 

O&DlGEST 
01CYA JIOL 

01 ?H £ j J L 

P L I N G : »"<4/ i iH/?d n : 3ATE P R I M r 

PARAMETER RESULT 
6 I N C 0 . 1 7 MG/L 
L E A D , TOTAL < 0 . 1 MG/L 
=JERYbH 'J ' . l , T j T f t L < 0 . 0 2 * G / L 
coppr:^, rniftu < O.GS * G / L 
• H C K E L , TOTAL < 0 . 0 5 MG/L 
S T L V E R , TOTAL < 0 . 0 2 MG/L 
1SKCJRY- < 0 . 2 MCG/L 
CAD^lU- ' -w TO J AL < 0 . 0 2 « G / I , 
A H I O J Y , I" 0 T 1L < 1 . « G / L 
^ I K J t [ i i i , l ' ) i M . , < 0 . 1 '•' G / L 
H A L L I U " , T D i A u < 1 . MG/L 
A S S F V I C , T j T A L < 1 0 . 0 MCG/L 
S t L f M l U ' M , TOTAu < 5 . 0 MCG/L 
J I. GES T l 0 . J f *;*TEK F-JR T j r . , L *'• £ T A L 5 O O . J E 
CY* U D K S , ' n Y D J iLYZA~>|,r. < 0 . 0 0 2 MG/L 
PHENOLS 2 . * C G / L 

* * * * E:»D u F REPD.-U * * * • . 

( 

1? ' . 

v 11 C O P I E S - S E . V T TO: C O ( 2 ) , R U ( J ) , u P r i K i U ) , F S J ( O ) , I N F D - P ( O ) , I N F D - L ( O ) 

SUBMITTED AY:HARLOT 

v MR. S. 3RA'S*'Eb"u """ " " 
J BJREAU DF SOLIo IASTES 
> N.Y.S.OEPT. OP" F'JVrRjNMFV TAL CJ.'SERVATIO 
* 50 «OLF RD.,R00^ 417 

- J ALBANY,Y, 12233 

LOV-003-000886



f>51 7 

• A 3 S •« 3 K f»t Crl * T t f ? *'•>•< i , 4H . . ;»Ar3a 153 -•••*' RtfSEARCH 

PAGE t 
:< F S i U i..? E X A -11 N A T1 3 :>l FI'JAL REP3RT 

SAMPLE 13; HMOObloi) j * xPuE ? iCM V'ED: 3 4/0*/19/U 
PROGRAM: O5U:L'KC SOLID -ASffc.S 
SOURCE 'l 3 :'J F u l f i l l J«AI>AUE »US!^:t)l GAZETTEER C3UE:3102 
POLITICAL S J 3».;1 v IS f .i'•' !M« GAR A FALLS C. CO J '< I If : HI A GA R A 
LAIirjOE: . L • NG1 TuDK: L JIKECT104: 
LUCAII3N: NIAGARA FALLS,LOVE CANAL, uEACHA T2-TREATMENT PLA M \ 
OESCRIP TION:n£LL »5ll2 i 
RS'PORir;<3 LA5; 1 3'LABORATORY OF INORGANIC ANALYTICAL CHEMISTRY - ALBANY 
TEST PATTER*':'" I ii-M I J:-<)Si - *PUE5 PulJRITY POuLU TAN r METALS 
SAMPLE TYPE: <:5(.»:.JRO:J\;D AATER , * 
f I w E OF S««PLi i i i . H4/bS/?d iS:30 tfAIE PRIij TED: 3 4/11/0-8 

J1Z1NC 
32LEAL 

o 2 -3 =: H / i. 
02C3»?ER 
02 NICKEL 
O^SlLv'ER 

01 |lt £ R C J R Y 
02CA J « I J:« 

o 2 A \ r I « j 4 i 
0 2 C 4 R : i « l J;.. 
0 2 T H A L L I U M 

' 2 2 A R 5 £ : J I C 

2 2 S E L 2 M I 3 ' " , 
C r j j I G E S i 

U lCY A-NI3E 
01PHEM3L 

PARAMETER 
£ t NC 
L £ A l ) , i 'U 'A i . . 
r j E R Y L b i J M , T j f A . L 
C 3 P P E P , 
•JICK I L , 
S I L V E R , 
".ERCURY 
C A u t f u . - ! , . 
A 'J (' t \ T i Y , 
C -I * n ••! r u '1, 
THALLIUM, 
ARSENIC, 
SSLENIUV , 

o i u ~ s r I 3 . 
c Y *i J I ")<•: 5, 
Pi-.: JLi 

TOTAL 
TOTAL 
TOTAL 

TOTAL "~ 
T 3 1 \ L 
n r A i j 

TOTAL 
TOTAL 

TOTAL 
J F ' ; . \ r i K FJ.R 
i Y T ^ J L i ' Z A ^ L F 

T . J l „ L " i - J T A L i 

* * * • E.IO OF REPORT * + * * 

RESULT 
J . 1 R MG/L 

< 0.1 W L 
< 0 . 0 2 MG/L 
< 0 . 0 5 MG/L 
< 0 . 0 5 < G / b 
< 3 . U 2 MG/L 

< 0 . 2 MCG/L 
< j . 0 2 MG/L 

< I . MG/L 
< 0 . 1 MG/L 

< 1. MG/L 
< 10.0 MCG/L 

< 5.0 MCG/L 
J.O..ME 

< 0 . 3 0 2 ; / L 
< 1. MCG/L 

c 

c 

c 

11 C 3 P I E S SEMI T 3 : C 3 C 2 ) , R u ( o ' J , L P H S ( O ) , F 2 3 C 0 ) , l w F O - P ( O ) , I N F O - L ( l ) 

' MS.-" a . " * K A 5 < » t L L 
BJREAU OF 3 3 L K J « A S T E S 
N . I . S . 0 2 P T . I F E , i V I R J J . 4 K . i r A L C J I l i E R V A T U 
5 3 *OLF R D . . K 3 0 M 4 1 7 
A L B A N Y , v l , Y , 1 2 ^ 3 3 

SUBMITTED BY:BARLOW 

c 

c 

c 

c 

LOV-003-000887
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PAGE 1 

-E V YORK S TATf. DEPARTMENT JF HEALTH 
» A jS-i Ik Tii C.E.-jTER FuR LA'JURMI'ORIES A'JO RESEARCH 

RESULTS UK EXAMINATION 

i. 

FINAL REPORT 

SAMPLE ID: 43bP7 SAMPLE RiCEIVED:34/03/29/09 
PROGRAM: 650:.DEC SOuID *A3TES 
SOURCE I0:'-KLC0W03 L»P«UA(,L-: <<U31N:0l GAZETTErR COUE-310? 
f ? " ' ^ ^30I»SluN,nAGAKA FALLS C. C D S I ^ ^ S " 
LAriruOc: . LONGXTUOE: ., 2 D I R E C T I O N 

DESCaiPTIu*-^^^ ° n V f c : C A ' U L ' OVER3JRDEM MONITORING WELLS 

REPORlIr.'G L43: TOX IL At* FOR JRGAMC ANALYTICAL CHEMISTRY 
^ ^ ^ ! ^ ' , : PPEPtF.R. METHODS r,25.&0l AWO EPA ,ETH 503.1 
SAPPLs. T/tK: 250:GR'J'l:»D SATSR. 
TIME OF SAUPLIUG: R4/08/23 11:00 DATE PRINTED• 8'4/11/06 

SAMPLE EXTRACT-EXAMINED FOR HYDROCARBONS. LUBRICATIVG OIL 
Kft&'Sg.'JT n'HICH ELUTtS . I:, THE j A ^ R LG I A S PRIORITY 
POLLUTANT PEbTlCIOKS. .DR. A. RICHARDS INDV84. 

A. 

PARAMETER 
T6200W CHLOROMETHANE 
T61309 3R jv. JMETHAnE 
T41009 v T :4 Y L CHLOKTDE 

J D (C-1L0K0D £ FL J 0 0 >: E T H A*Jt 
TSI03V C-JLOROETHA.̂ F 
T617 09 T R T C H L O R O F L U O R U ' - ' . F T H A \ E 

123809 DICt<LORO«EIWANE 
150909 1, 1-DlCHLOROSrHEf-iE • 
TbWOv 1, 1 - D I C H L O r O E rHA-.\.K 
T&120y T R A k : S - l ,*-'.> ICHLOROET.tENE 
T39009 CHiiOROFDRM 
T50309 1 , 2-DIC'HL0R0ETHA,jF. 
T23b09 1 , 1 , I - T R I C H L O R O E T H A N E 
T35b09 CAKBO.'J TETRACHLORIDE 
T33909 • J R O M D D I C K L O R O ^ L T U H M F : 
T b l 3 0 y I , 2-DlCHL'JHDP«UPA»aE 
Tbl5'JV TRA'iS-1 , 3 - , . , TCHLOKD?RjPEME 
1411 09 IR ICHLOR OF TH i t i t \ 'E 
T44909 0 1 i l P 0 1 J C r i L 0 R 0 u E THAME 
T61409 C I S - 1 , 3 - D T C H L 0 R 0 P R 0 P E N E 
T5J73y 1 , 1 , 2 - r P I C ^ L J R : ) E i H A v t 
T b l l O y 2-CHLOHOE'THYLVIiJYL ETHER 
T42109 dRJMOFDKH 

T51309 1 , 1 , 2 , 2 - I E T R A C H L O R O E T r i A N E 
T41209 rErRACHLOROETHE^E 
T40909 CHLOROBENZENE 
T4970y I , J-DlCHLOROBEiiZE.'l 'E '"'" 
f4410y 1, 2 - 'J lCHLOROBEiJZE^E 
T44209 1 , 4-orCHLOROiJEJZE'v'E 

* * * * CONTINUED fl.'I NEXT PAGE 

RESULT 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. *CG/L 
< 1. "CG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L -
< 1. "CG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 
< 1. MCG/L 

COPIESSEMI TO: C0C2J, ROO), LPHE(O), FiO(O), I.MFD-P(U), INFO-L(O) 

MR.' U. 3RASWELL 
BJKEAU OF SOLID *ASTtS 
N.Y.S.OEPT. OF ENVIRONMENTAL CDtfSEPVAIIO 
50 *ULF RD.,ROO"J 417 
ALBANY,N.Y. 12233 

SUBMITTED BY:BARLOrf 

LOV-003-000888



020 i .•!E<- YORK ST A Vrl PSPAkr 4K-<T -OF HEALTH 
i4JS. .0RTh C E U c H FuR LA'»i)W A T 3R I£5 A N U KESEARCH 

PAGE 2 RESULTS OF EX A". I M A T I ON FINAL REPORT 

SAMPLE I D : 43587 SAMPLE R E C E I V E D : 3 4 / 0 0 / 2 9 / 0 9 
POLIT ICAL S J l u t v I S I 0 ? i : « l i A 3 A H A F A I . L S C. CO JN IY : NIAGARA 
LOCATION: NIAGARA F A L L S , LCWE C w . A L , JrfER3JRDEN MtjNITORIVG rfELLS 
TIME OF SAMPLING: 84/OS/2H ii:Ou ' DATE PRINTED:84/I1/06 

PARAMETER RESULT 
T34409 3EWZEME < 1. MCG/L 
T39209 TOLUENE < 1. MCG/L 
T510J9 Sr»lYLBEMZE.<E < 1. MCG/L 
T85209 l-CHLOROCYCLOHt:XEflE-l < 1 . MCG/L 
T70409 PARA-XYLENE < 1. MCG/L 
T70309 M£l'A»XYLENE < 1. MCG/L 
T51409 3RTH3-AYLEWE < 1. MCG/L 
T35309 CJ.-iE-NE < 1. •1CG/L 
T85409 STYREME < 1. MCG/L 
13550.9 ?-riR3MUFLU0R3*E:«ZE JK < 1. MCG/L 
T51109 N-PHOPiLBF.IJZE'JE < 1. MCG/L 
T35639 TERT-BurYLoErJZtHE < 1. MCG/L 
T85709 O/P-CHLOROTOL'JE *t < 1. MCG/L 
T51.20M ••JRJMJBEMZL *E < 1. MCG/L 
T53509 M-:TA-C if.J'ijr jr.ijE'JK < 1 . "CG/L 
T45B09 1,3,3" f R I 1 1 !i ¥ LH'N ZF IF < I . «CG/L 
T35909 1,2, 1" T RI n EIH Y L B E N 2 F.. J E < 1. MCG/L 
T86009 P-CYv.Fw£ < 1 . MCG/L 
T 3 5 I o y CYCLOPKOPYL8E?4ZEnE < 1. MCG/L 
T*S209 SSC-yUTYLfJEMiEMS < 1. MCG/L 
TH6.109 M-SU TYLrU^'ZE ME < 1. MCG/L 
T3S^09 2, J-sE\Z!)FUR4N < 1. "CG/L 
T52509 HEXACHLOROBUTADIENF. (C-46) < 5. MCG/L 
T44009 l,2,4-TRlCriLOROHE^ZE:«E < 5. MCG/L 
T65509 NAPHTHALENE < 5, MCG/L 
T43909 "1,2, 3"TRlCriLORJt>ENZEr.E < 5. MCG/L 
f57109 PHENOL < 10. MCG/L 
T85409 2-CHL0R3PHEN0L < 10. MCG/L 
TS6809 2-:JlTROPltEN0L < 10. MCG/L 
T65609 2,M-DIMETHYLPHENOL < 10. MCG/L 
T66509 2,4-DICHLOKOPHENOL < 10. MCG/L 
165309 4-CHL0K0-3-ME THYLPriEmUL'- < 10. MCG/L 
16 7 7 09 2, 4,6-lRICIiLORUPHEJUL < 10. MCG/L 
119 5 0 9 2,4,5-TRlCHLOROPHEniOL < 10, MCG/L 
T66709 2,4-31NITR0PHEH0L < 10, MCG/L 
T66909 4-;JlTROPtiErtOL < 10. MCG/L 
T68509 2-,4ETHYL-4,6-DINlTROpHENOL < 10. MCG/L 
T67009 PENTACHLOROPriErJOL < 10, MCG/L 
185009 3E.JZ0IC ACID 
Tb8l09 •iI5(2-CHLnR3 IS JPRUpYL) ETHER < 10. MCG/L 
T63909 3lS(2-CHL0R3ElilYD ETHER < 10, MCG/L 
1659.39 '4-;4lTROS0DI-:<-PR0PYLAMifiE < 10. MCG/L 
T65309 HEXACHLOROETHA.JE < 10, MCG/L 
165709 «l TKOBEN'ZE^E < 10. MCG/L 
T65509 lSOPrtOKONE < 10. MCG/L 
T63639 dIS(2-CHLOROETflUXY) METhArtE < 10. MCG/L 
T49209 REXACHLOROCYCr/JPENrADlLNE (C-56) < 10. MCG/L 
T64109 2-CHLOROUAPHTHALENE < 10. MCG/L 

CD.aiNUED U."J NEXT PAGE **** 

LOV-003-000889
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PAGE 3 

•v'L'W YORK STATE DKPAkT.!E'jI OF 
•» A D S w 0 R T H CENTER F" JR LABORATORIES 

KESULTS OF EXAMINATION 

HEAL £ H 
A;4U RESEARCH 

FINAL REPORT 

SAMPLE ID: 43587 SA'PLE RECEIVED:34/08/29/09 
POLITICAL SJ30IV13rOJ:MlAGAkA t'ALi.s C. CO JN TY : VI AGAR A 
LOCATION: JIAGAKA FALLS, L:W£ C«MAL, OVER 3JSDEM MU.VlTJRING -ELLS 
TIME JF SAMPLING: 84/0S/2H il ; 0 u 

T64909 
T6 3109 
T&4739 
T5300y 
T64809 
T64609 
T65209 
169 439 
T65009 
T65109 
T6R309 
T48609 
T65J')9 
T5 3 2 39 
T64409 
T63039 
T65209 
T63B09 
T61039 
I'b3 30y 
T6 lbOy 
T6420y 
T67909 
T65009 
T53409 
Tb3509 
T&3&09 
rb5'409 
T64309 
T6373y 
T15709 
T15809 
T35609 
T15009 
T08009 
107709 
T08309 
T43309 
T14809 
T08509 

u' T0B409 
T14909 
T4 3409 
T67409 

J T67309 
y Tl47f)y 
>'S-C0f»FlRW. 

T65609 

PARAMETER 
2,o-DirJITR0T0L:JENE 
ACE'JAPliriiYLEMF 
31 IETH/LPH1HALATE 
A C E N A P i i r H E * E 
2 , l - J I t f l T R j T ' l L U E w E 
OltTHYLPHTHAoATE 
FLJORE.JE 
4-"CHb3K0PMESiL p H E" J Y b ETHEK 
•<-w ( IROSODI PriE.'J YLA'< T UE 
1 . 2 - D I P M E W Y L H YDR A Z I ii E 
4 - £ J R 0 , 1 0 M F N Y L PHENYL ETHER 
HSXAC'RLORUDE iZtl'-iL 
P H E *' A N T ri R L\'J E 
A'JTHRACE.-JF 
DI - M - r* U T I L P H 'T H * L A T c 
FLU0R3Ari TME^E 
PYRENE 
3EHZIDHE 
3JTYL BENZYL PHTHALATE' 
3 E:'J Z 0 ( A ) A •.' T H K A C E -v E 
i , 3'-DlCHLJR3HEMZIur..E 
C H R Y S E >i E 
3IS(2-ETHYLHEXYL)PHTMALATE 
DIOCTYLPHTHAbArE 
B S N Z 0 ( B ) F L U 0 R A MTHEME 
d E H Z 0 (IS ) F L U 3 R A u T H E .' i E 
3ENZ0CA)PYRE ME 
1N 0 E M 3 ( I ,2,3-CL>)PYRF?;F: 
.0 TBE.NZO( A, H) ANTHRACENE 
BS.JZJ(GHI)PERYLENE: 
HCH,ALPHA 
HCri,BETA 
HCH,GAMMA (LINDANE) 
HCH,DELTA 
HEPTACHLOR 
ALORIN 
HEPTACHLOR EPOXIDE 
ENDOSULFAN I 
DOE' -PARA, PARA 
OIELDRIN 
ENDRIN 
DDD -PARA , PARA 
ENDOSULFAN' I I 
ENORIV ALDEHYOE 
ENDOSULFAN' SULFATE 
DOT -PARA, PAKA 
MASS SPEC CONFIRMATION 
\i-NI TRUSODlMETHYLAMl.iE 

•**• CONTINUED ON 

DATE P R I r 4 T E D : 8 4 / U / 0 6 

RESULT 
< 10. MCG/L 

10. MCG/L < 
< 
< 
< 
< 
< 

10. MCG/L 
10. MCG/L 
10. MCG/L 
10. MCG/L 
10. MCG/L 

10. 
10. 
10. 
10. 
10. 
10. 
10. 
23. 
31. 

< 200. 
< 30. 

< 
< 
< 
< 
< 
< 
< 

30. 
30. 
30. 
30. 
30. 

30. 
30. 
30. 
30. 
10. 
10. 
10. 
10. 
13. 
84. 
54. 
46. 
29. 
63. 
10. 
10. 
10. 
10. 
15. 
15. 

MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
«CG/L 
MCG/L 
«CG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 

MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 
MCG/L 

NA 

NC. 

NA 
NA 

NEXT PAGE **«* 

NC 
NC 
NC 
NC 
NC 
NC 

NC 

NC 
NC 
NA 
NA 

LOV-003-000890



r.20<> K'DRK STATK DEPAK T *;K M T J? HEALTH 
»ADS»«3RTH CENTER FjR LABORATORIES • AMD RESEARCH 

PAGE 1 RESULTS OE EXAMINATION FINAL REPORT 

SAVPLE 13: 43bS7 SA-iPLE RECE I VFD : 4 4/06/29/09 
POLITICAL SJdDlVTSl J:J:MAGARA FALLS C. COUNTY: NIAGARA 
I0C"»TI0>J: NIAGARA FALLS, LOi/F. CM'JAL, JVERsOiUJENi WJWIT3RING -ELLS 
TIME OF SAMPLING: 84/OK/2d 11:Ou DATE PRlNTED:84/ll/06 

PARAMETER 
f37310 GASOLINE 
T074JO KEROSEr.'E 
T0761O FOKL OIL 
ro7biu OIL, LuaniCAiING 

RESULT 

< 0.1 
< 3.1 

PRESENT 
F.ND OF REPORT **** 

ND 
MCL/L 
MCL/L 

LOV-003-000891



0*48 

PAGE 1 

ME* STATE DEPARTMENT OF HEALTH 
KADSWORTH CENTER FOR LABORATORIES ANu RESEARCH 

HESUuTS OF EXAMINATION FINAL REPORT 

SAMPLE ID; B41006162 SAMPLE RECEIVED: i4/.0B/*9/li 
PROGRAM; o5o:DEC SOLID *A5TES 
SOURCE ID;NfL'i'Pi 1 i DRAINAGE BKSP!;01 GAZETTEER CODE:3102 
POLITICAL SJ3DIVISI0M;NIAGA|<A FALLS C. COUNTY;VIAGARA 
LATITUDE-* • LONGITUDE: ,I Z DIRECTION: 
LOCATION: NIAGARA FALLS.LuVE CANAL,LEACHATE-TREATKENT PLAaT 
DESCRIPTION; WELL »5H4 
REPORTING LA3 ; 1 i) LABORATORY OF INOR GANIC ANALYTICAL CHEMISTRY - AbSAN 
TEST PATTERN: 10-DlO:w!iSN - NpDfiS PRIORITY POuLUTANI nElAuS 
SAMPLE TYPE; 25D:GRJU ND *ATER 
TIME OF SAMPLING: R4/08/2* 15;30 DATE PRINTEO:R4/12/07 

OIZINC 
02LEAD 

02BERYL 
02COPPSR 
02NICXEL 
02SIL/ER 

01 MERCURY 
02CADM1UM 
02ANTIM3VY 
02CHR0MIUH 
02TnALLIUM 
22ARSENIC 
225ELCNIUM 

06DIGEST 
OICYANIOE 
01PHEN0L 

PARAMETER 
ZINC 
LEAD, TOTAL 
BERYLLIUM, TOTAL 
COPPER, TOTAL 
NICKEL, TOTAL 
SILVER, TOTAL 
HERCJRY 
CADMIUM, TOTAL 
AVIIMOWY, TOTAL 
CHROMIUM, TOiAu 
THALLIUM, TOTAL 
ARSENIC, TOTAL 
SELENIUM, IOTAL 

DIGESTION OF WATER FQR TOTAL METALS 
CYANIDES, HYDRJLYZABLE 
PHENOLS "" '•" 

**** END OF REPORT **** 

RESULT 
0.25 

< 0.1 
< 0.02 
< 0.05 
< 0.05 
< 0.02 
< 0.2 

< 0.02 
< 1. 

< 0.1 
< I . 

< 10. 
< 5. 
DONE 

: 0.002 
4. 

MG/L 
MG/L 
MG/L 
MG/L 
MG/U 

MG/L 
MCG/L 
MG/L 
MG/L 
MG/L 
MG/u 
MCG/L 
MCG/L 

MG/L 
MCG/L 

1 

11 

10 

» 

7 

t 

5 

COPIES SEMI TO: C0C2), RQ(O), LPriE(O), F£0(0), IhFO-PCO), INFO-L(O) 

MR.' S. BRASWELL 
BUREAU OF SOLID «fASTES 
Hi.K.S.DEpT, OF ENVIRONMENTAL C0MSERVAT1O 
50 WOLF *D.>ROuM 4i7 
ALBANY, N, Y,< l223i 

SUBMITTED B?;BARLO* 

LOV-003-000892



0450 NEW VDRK STATE DEPARTMENT OF HEALTH 
KAOSHORTH CENTER FOR LABORATORIES ANu RESEARCH i 

PACE 1 RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE ID; 84i006i63 SAMPLE RECEIVED!S4/08/29/11 
PROGRAM; 650:DEC SOLID nASTES 
SOURCE. I D ^ F L f P l l i DRAINAGE 8ASlN;0i GAZETTEER CODE;3l02 < 
POLITICAL SU.3DIVISI0N;NIA5AKA FALLS C. COUNTT;NiASAKA 
LATITUDES . LONGITUDE: .I Z DIRECTION: 
LOCATION: NIAGARA FALLS,LOVE CANAL,LEACHAIE•TREATMENT PLANT < 
DESCRIPTION:'ELL |5212 
REPORTING LAB; 10:LABORATORY OF INORGANIC ANALYTICAL CHEMISTRY - ALBANi 
T E S I PATTERN: IO-OIO:WQSN - NPDES PRIORITY POLLUTANT MEIALS < 
SAMPLE TYPE; 250:bROUwD WATER 
TIME OF SAMPLING: B4/DB/2B 15:30 

DATE PRlNTEO:R4/l2/07 

PARAMETER RESULT 
01 ZINC ZINC 0.13 
02LEAD LEAD, TOTAL < 0.1 
02BERYL BERYLLIUM, TOTAL < 0.0? 
02COPPER COPPER, IOIAL < 0.05 
O^NiCXEL NICKEL, TOTAL < 0.05 
02SILVER SILVER, IOIAL < 0.02 
01 MERCJRY MERCJRY 
02CADMIUM CADMIUM, TjTAL 
02ANT1MJNY ANTIMONY, TOTAL < l . 1 

02CHR0MIUM CHROMIUM, TOTAL < 0.1 
02TnALLIUM THALLIUM, TOTAu < 
22ARSENIC ARSENIC, TOTAL < 10. 
22SELENIUM SELENIUM, TOTAL < 5. 
ObDlGEST DIGESTION OF WATER FOR TOTAL METALS DOwE 
01 PHENOL PHENOLS _ !<>• 
01 CYANIDE CYANIDES, HYDROLYZABuE < 0.002 

*•** END OF REPORT **** 

MG/u 
MG/L 
MG/u 
MG/ti 
MG/u 
MG/b 

< 0.? MCG/L 
< 0.02 MG/u 

MG/b 
MG/b 
MG/b 
MCG/L 
MCG/L 

MCG/L 
MG/L 

COPIES SENT TO. C0C2), RO(0), LPHE(O), F£D(0), INF3-PC0), INFO-L(O) 

«R.< S. BRASUELb 
BUREAU OF SObTD WASTES 
N.'Y.S.DEPT, OF ENVIRONMENTAL C3NSERVATiO SUBMITTED BY; BARLD* 
50 rfQLF RD..,ROOM -
ALBANY,N.Y. 12233 
50 tfOLF RD..,ROOM 417 ' j 

LOV-003-000893



0452 

- PAGE 1 

MEW YURK STATE DEPARTMENT OF HEALTH 
WA0SW3RTH CENTER FOR LABORATORIES ANU RESEARCH 

RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE ID; B410U6164 SAMPLE RECElVED:i4/06/29/11 
PROGRAM; 650:DEC SOLID WASTES 
SOURCE ID;NFLIP1U DRAINAGE BASIN;0i GAZETTEER CODE:3i02 
POLITICAL SJBDlVISlON;NlAGAhA FALLS C. COUNTY:MiAGARA 
LATITUDE.: . LONGITUDE: Z DIRECTION: 
LOCATION! NIAGARA FALLS,LOVE CA«AL#LEACriATE-TREATMENT PLANT 
D£SCRlPHON:«rELL S3122 
REPURTINS LAB: lDtuAbOilAl'ORY OF INORGANIC ANALYTICAL C.IENISTRY - AbBAV 
TESI PATTERN: 10-UlO:..QSN - NpDES PRIORITY POuLuTANI METALS 
SAMPLE TYPE: 25i):uRUUN0 WATER 
TIME OF SAMPLING: 84/0R/28 11:30 OAIE PSlNTED:R4/12/07 

OlZiNC 
02LEAD 

02BERYL 
02CgP?Ert 
02VICHEL 
02SlL^ER 
01 (lERC JRi 
02CAJMIJM 
02A.MT1M0NY 
OiCriROMUM 
02TnALLIUM 
22ARSENIC 
22SELEN1UM 
OoOlGEST 
OlPHENOu 

01 CYANIDE 

PARAMETER 
ZINC 
LEAH, TOTAL 
dErt YbLI UM , TOTAL 
COPPER, TOTAL 
NICKEL, TOTAu 
SILVER, TOTAL 
MERCURY 
CADMIUM, TOTAL 
ANTIMONY, IOTAL 
CHROMIUM, TOTAL 
THALLIJM, TOTAL 
ARSENIC, TOTAL 
SELENIUM, TOTAL 
DIGESTION OF WATER FOR TOTAL M£TALS 
PHENOLS 
CYANIOES, HYDROLYZABLE 

END OF REPORT **** 

RESULT 
0.73 

< 0.1 
< 0.02 
< 0.05 
< 0.05 
< 0.02 
< 0.2 

< 0.02 
< 1. 

< 0.1 
< 1. 

< 10. 
< b. 
OOaE 
100.-

< 0.002 

MG/L 
«G/L 
MG/u 
MG/u 
MG/u 
MG/L 
MCG/L 
MG/L 
MG/u 
MG/L 
MG/u 
MCG/L 
MCG/L 

MCG/L 
MG/L 

r " I 

* « COPIES SENT 10; C0(2), R0(0), LPrtE(O), F23C0J, INF3-PC0), INFO-L(O) 
» 

( 3 MR.' S. BRAS'ELL 
w =• BUREAU OF SOLID WASTES 

Ji.-Y.S.DEPT,. OF ENVIRONMENTAL CQNSERVATI3 SUBMITTED BY; BARLOW ' 
^ ' 50 WOLF RD,,R3uM 4l7 

ALBANY, N.Y, 12233 _ < 

LOV-003-000894



045 4 
> 

NEW YORK STATE DEPARTMENT OF HEALTH 
wADSWORTrt CENTER FjR LABORATORIES ANu RESEARCH 

PAGE 1 RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE ID; 84100616a SA.HPLE RECElVEu! 84/.0B/29/U 
PROGRAM! 6S0!UEC SOLID *ASTES 
SOURCE IDjNFLlPIll DRAINAGE 9ASiN;0l GAZETTEER COOE:3lÔ  
POLITICAL SJB0IVISIJN!NIA5AKA FALLS C. COUNTY;MlAGAKA 
LATITUDE! , LOaGiTuDE: . I 2 DIRECTION: 
LOCATION! NIAGARA FALLS,LOVE CANAL,LEACHA IE"TREATMENT PLANT 
DESCRIPTI0N;WELL »3l2i 
REPJRHN3' LAB; 1 OILABOKATORY Or INORGANIC ANALYTICAL CHEMISTRY - A L 3 A N) 
TEST PATTERN! 10-010:*OSN - NpDES PRIORITY POLLUTANT METALS < 
SAMPLE TYPE; 250:JROUND WATER 
TIME OP SAMPLING! 84/08/2o 12: DATE PRINT! 

PARAMETER RESULT 
OlZlNC ZINC 0.14 MG/L 
02LEAD LEAD, TOTAL < O.t M3/L 

026ERYL BERYLLIUM, TOTAL < 0.0? MG/L 
02COPPER COPPER, TOTAL < 0.05 MG/L 
02V1CAEL NICKEL, TOTAL < 0.05 MG/L 
02SlLtfER SILVER, TOTAL < 0*02 M G/u 

OIMERCJSY MERCJRY < 0.2 MCG/L 
02CADMIUM CADMIUM, TOTAL < 0.0? MG/L 
02AwTiM0VX ANTIMONY, TOTAL < I . MG/u 
02CHROMIUM CHROMIUM, TOTAL < 0,1 MG/L 
02TnALLIUM THALLIUM, TOTAL < 1.- MG/L 
22ARSENIC ARSENIC, TOTAL < 10. MCG/L 

22SELENIUM SELENIUM, TOTAL < b. MCG/L 
0o013EST DIGESTION OF WATER FuR TJTAL METALS DOnE 
01PrfENOL PHENOLS < 1.' MCG/L 

01 CYANIDE CYANIDES, HYDRJLYZABLE < 0.002 MG/L 
END OF REPORT 

< 

( 

( 

= COPIES SENT TO; C0(2j, ROCO), LPHE(OJ, F£D(0), INF3-PC0), INFO-L(O) 
> 

MR.t S, BRASWELL /• 
BUREAU OF SOLID WASTES 
Jl.'Y.S.DEpT, OF ENVIRONMENTAL CON5ERVAT10 SUBMITTED BY;BARLOrf " T 

50 WOLF RD.,ROJM 417 j. . 
ALBANY,N0Y, 12233 ! 

LOV-003-000895



045b 

PAGE I 

NEW V3RK STATE DEPARTMENT OF HEALTH 
WADSWORTH CENTER FOR LABORATORIES ANu RESEARCH 

KESUbTS OF EXAMINATION FINAL REPORT 

SAMPLE ID; 841006166 SAMPLE RECEIVED! d4/.06/29/11 
PROGRAM; 650:DEC SOLID MASTES 
SOURCE iPiNFLlPlll DRAINAGE BASlN;0i GAZETTEER COOE:3102 
POLITICAL Sj3DlrfISlJN;NIAGAKA FALLS C. COUNTY;NIAGARA 
LATITUDE.! . LO^GiTuDE! ,i Z DIRECTION! 
LOCATION! NIAGARA FHLLS.LOVE CAMAL, LEACH A 1'£-TKEATMENT PLANT 
DESCRIPTION;'ELL *5214 
REPORTING LA9; 10:LABORAlORY OF INORGANIC ANALYTICAL CHEMISTRY - ALBA 
TEST PATTERN! 10-0!0!*0SN - NpOES PRIORITY PObLuTANI «ElAbS 
SAMPLE TYPE; 250!GR0HNO WATER 
TIME OF SAMPLING! 84/08/2B 16: 

* 
DATE PRINT 

PARAMETER RESULT 
OlZlNC ZTwC j.09 MG/L 

T 02LEAD LEAD, TOTAL < o.t MG/u 
02BERYL BERYLLIUM, TQTAL < 0.02 MG/L 

02CuP?£R COPPER, TOTAL < 0.05 MG/L 
02UC*EL NICKEL, TOTAL < 0.05 MG/L 
02SIL/EK SlbVER, TOTAL < 0.02 MG/u 

01 MERCURY •nERCURY < 0.2 MCG/L 
^ 02C ADMI'JM CADMIUM, TOTAL < y.02 MG/L 

OiAuTiMONif ANTIMONY, IOIAL < I . MG/L 
02CHROMIUM CHROMIUM, TOfAu < 0.1 MG/u 

* 02TtiALLIUM THALLIUM, TOTAL < i . MG/L 
22ARSSNIC ARSENIC, TOTAL < 10. MCG/L 

V 22SELtNIUrt S E L E N I U M , T O T A L < b. MCG/L 
ObOiGEST DIGESTION OF WATER FQR TOTAL METALS DONE 
OlPHSNOL PHENOLS < 1. MCG/L 

01 CYANIDE CYANIDES, HYDROLYZABLE < 0.OU2 MG/L 
*•*• END OF REPORT **** 

COPIES SENT 10: C0C2), ROCO), LPHE(O), FSDCO), I N F 3 - P ( 0 ) , INFO-L(0l 
» 

I ^ 5 MR.i S. BKASWELL 
BUREAU OF SOLID WASTES 

1 N.'>t.S.DEPT.. OF ENVIRONMENTAL CONSERVATIO SUBMITTED BY:BARLOW 
V 5 50 WOLF RD..,ROOM 4l7 

ALBANY,N.Y.. 12233 

LOV-003-000896



0458 NEW YORK STATE DEPARTMENT OF HEALTH 
rfADSrfORTH CENTER FOR LABORATORIES ANy RESEARCH 

PAGE 1 RESULTS OF EXAMINATION FINAL REPORT 

SAMPLE 10; 841006167 SAMPLE R£CtIvE£):tj4/0B/29/ll 
PROGRAM; b5U:DEC SOulU nASTES 
SOURCE lD;NFLrPlll DRAINAGE BASlN;Ol GAZETTEER COUE:3l02 t 
POLITICAL SJ80ltfIsT0N;NlA5AKA FALLS C. CDUNIY;MIAGARA 
LATITUDE- . LONGITUDE: .< Z DIRECTION: 
LOCATION! NIAGARA FALLS,LUV& CANAL,LEACH A IE-.TREATMENT PLANT , jl 
DESCRIPTION;rfELL #3151 
REPORTING LAB: 10!LABORATORY OF INORGANIC ANALYTICAL CrtErtlSTRY - ALBAN, 
TESI PATTERN: 10-V/13:*OSN - NPD£S PRIORITY POuLuTANT METALS ( 

SAMPLE TYPE; 253:GR0UN0 WATER 
TIME OF SAMPLING: 84/08/26 I t ; 

DATE PRI«TSD;«4/l2/07 

PARAMETER ' RESULT 
OlZlNC ZINC 2.5 MG/u 
D2LEAD LEAD, TOTAL < 9«V *-/u 

02BERYL BERYLLIUM, TJTAL < 0.02 MG/L 
02C0PPEK COPPER, TOTAL < 0,05 MG/L 
02NIC.<EL NICKEL, IOIAL < 0.05 MG/u 
02SILVEK SILVER, TOTAL < U.02 y 3 / " 

OlMERCjfll MEKCJRY < -MCG/L 
02CADMl3rt CADMIUM, TJTAL < U.02 MG/L 
02Ai»riM0NY ANHMOrtY, TOl'ftL < 1. MG/L 
02CHR0MIUM CHROMIUM, TOIAL < °«1 M 3 / n 
02THALLIUM THALLIUM, TOT^L < !• M 3 / L 
22ARSE:nC ARSENIC, TOTAL < lO. MCG/L 
22SELENI.UM SSLENIUM^, IOA^U ' < 5. MCG/L 
OoOlGESi DIGESTION OF WATER FUR TOTAL METALS DONE 
OlPrfENOu PHENOLS < MCG/L 
01CYAN1DE CYRNIDES, HYDRULYZABLE < 0.002 MG/L 

***» END OF REPORT **** 

( 

< 

( 

COPIES SENT ID; C0C2), ROCO), LPHECOJ, F£0(0), INFJ-P(O), INFO-L(O) 

MR.* S. BKAS'ELL 
BUREAU OF SOLID WASTES 
N.'Y.S.DEPT.. OF ENVIRONMENTAL CONSEKVATIO 
50 «OLF ftD.,RDOM 4i7 
ALBANY,N.Y.. 12233 

SUBMITTED BY;BARLDN 

( 

C 

C 

LOV-003-000897



0460 

r PAGE 1 

r 

NEW Y-jRK STATE DEPARTMENT 3? HEALTH 
wADSwORTH CENTER FOR LABuRATDR i£S ANu RESEARCH 

HESUuTs OF EXAMINATION FINAL RE D0Rr 

SAMPLE 10; 84100616b SAMPLE RECcIVEJ:i4/0 B/29/11 
PROGRAM; 650:DEC SOLIU «ASTES 
SOURCE ID;NFLTPlll ORATNALE BASIN;01 GAZETTEER C0DE:U02 
POLITICAL SJ30IVISI0N;NH5AKA FALLS C. COUNTY;MlAGARA 
LATITUDE! . LOrtGlTuDE! z DIRECTION: 
LOCATIONt NIAGARA FALLS,LOVE CANAL,LEACHAIE-TREATMENT PLANT 
DESCRIPTION:*ELL #3133 
REPORTING LAB; 10!LABORATORY OF INORGANIC ANALXUCAL CHEMISTRY - AL*A<J 
TEST PATTERN: 10-Ulu:*3SN - NpOES PKIORITX P O L L J T A N I METALS 
SAMPLE TYPE: 25O:GRUUNO WATER 
TIME OF SAMPLING: 84/08/2B 12;3Q DATE PRINTEO:R4/12/07 

OlZlNC 
02LEAO 

02BERYL 
02CJPPER 
02NICXEL 
0 2 S I L V E K 

01 MERCURx-

02CAOMIUH 
02A«TiM0Nx 
02CHR0MIUM 
02THALLIUM 
22ARSENIC 

22SELENIUM 
OoOIGEST 
OiPHENOL 
01CTANIDE 

PARAMETER 
ZINC 
LEAD, TOTAL 
BERYLLIUM, TOTAL 
COPPER, TOTAL 
NICKEL, TOTAL 
SILVER, TOTAL 
MERCURY 
CADMIUM, T O T A L 

A N I I M O N T , T O T A L 

CHKOMIUM, T O T A L 

T H A L L I U M , T O T A L 

A R S E N I C , T O T A L 

S E L E N I U M , T O T A L 

DIGESTION OF WATER FQR TOTAL METALS 
PHENOLS 
CYANIDES, HYDROLYZABLE 

END OF REPORT 

RESULT 
0.1R 

< 0.1 
< 0.0? 
< 0.05 
< 0.05 
< 0.0? 
< 0.2 

< 0.02 
< 1. 

< 0,1 
< 1. 

< 10. 
< 5.' 
DONE 

2. 
< 0.002 

MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MCG/L 
MG/L 
MG/u 
MGVL 
MG/L 
MCG/L 
MCG/L 

MCG/L 
MG/L 

13 

COPIES SENT 10: C0(2j, R0(0), LPhE(O), F£0(0), I N F 3 - P ( 0 ) , INFO-L(O) 

MR.' S. BRASWELL 
BUREAU OF SOLID WASTES 
N.tf.S.DEpT,. OF ENVIRONMENTAL CONsERVATIO 
50 WOLF KD.,ROOM 4l7 
ALBANY,N.Y, 12233 

SUBMITTED BY;BARLO. 

v 

LOV-003-000898



0462 •JEW YJRK STATE DEPARTMENT OF HEALTH 
*ADS*'3KTrt. CENTER FJR LHBJRATJR ISS AND RESEARCH 

PAGE i KESUuTS OF EXAMINATION FINAL R E?JR f 

SAMPLE ID; 641006169 SAMPLE RECtIED: 8 4/06/29/11 
PROGRAM; 650:0EC SOblD «ASTES 
SOURCE lD;NFtilPlll ORAINAGE BASlN;Ol GAZETTEER C0DE:3102 
POLITICAL SJ30lVTSlON;NiftGARA FALLS C. COUNTY;NIAGARA 
LATITUDE; . LONGITUDE: .' Z DIRECTION: 
LOCATION: NIAGARA FALLS,LOVE. CAWAL,LEACHATE-XREATMENT PLANT < 
DESCRIPTION;4ELL * 6 l i i 
REPORTING LA3; 1 0:LABORATORY OF INORGANIC ANALYTICAL CHEMISTRY - ALBA*!i 
TEST PATTERN: 10-01o:wOSN - NPDES PRIORITY POLLUTANT METALS 
SAMPLE TYPE; 250:GROUNO WATER 
TIME OF SAMPLING! 84/08/26 14;3o DATE PRlNTE0:R4/l2/07 

( 

PARAMETER 
OlZlNC ZINC 
32LEAD LEAD, TOTAL 

02BERYL BERYLLIUM, TjTrtL 
02CO??ER COPPER, TOTAL 
02 NlC&EL NICKEL, TOTAL 
025ILVEH SILVER, TOTAL 

01 MERCURY MERCJRY 
02CADMIUM CADMIUM, TJTAL 
02ANTIMJNY ANTiMOiiY, TOTAL 
02CHROMIUM CHROMIUM, TOTAU 
02TnALLI'JM THALLIUM, TOTAU 

22ARSENIC ARSENIC, TJTAL 
2iS&L£NliJrt SEuENluM, TOTAL 

ObOlSEST DIGESTION 
01PHEN0L PHENJLS 

01 CYANIDE CYANIDES, 

JF WATER FOR TJTAL METALS 

RESULT 
0.20 

< 0.1 
< 0,02 
< 0.05 

0 .11 
< U.02 
< 0.2 
0.04 
< 1. 

< 0.1 
< 1. 

< 10. 
< 5. 
DONE 

2. 

MG/L 
MG/L 
MG/L 
MG/u 
MG/L 
MG/L 
MCG/L 
MG/L 
MG/L 
MG/L 
MG/L 
MCG/L 
MCG/L 

MCG/L 
H Y D R J L Y Z A B L E 

•**• END OF Rt°DRT **** 
< 0,002 MG/L 

( 

1 
I c 

( 

COPIES SENI TO: C0(2), R0(0), LPHE(O), F£DCO), I N F J - P ( O ) , INFD-L(O) 

MR.' S. BRASWELL 
BUREAU OF SOLID WASTES 
N.-Y.5.DEPT. OF ENVIRONMENTAL C0NSERVAT13 SUBMITTED BY;BARLO« 
50 WOLF RD.,ROOM 4l7 . ' . . j t 
ALBANY,N.Y. - 12233 _ ; 

LOV-003-000899



0464 NEW YjRiv STATE DKPAKTMENT OF HEALTH 
*ADSW3RTH CENTER FOR LABjRATDRl£S ANu RESEARCH 

PAGE 1 RESULTS OF E&AAIN A HON FXNKL RE°ORr 

SAMPLE 1.0; 641006170 SAMPLE RECe.I»E£>S 84/06/29/U 
PROGRAM; 650:DEC SOLID WASTES 
SOURCE ID;NFLl'PHl DRAINAGE BASlN;Oi GAZFTTEER CODE: 3102 
POLITICAL SJ3DIVISI0N:NIBGAKA FALLS C. COUNTY;NIAGARA 
LATITUDE: . LONGITUDE: .1 z OIRECTION: 
LOCATION: NIAGARA FALLS,LOVE CA^AL, LEACH ATS-.TREATMENT PLANT 
DESCRIPTION; WELL #6213 
REPORTING LAB: 10:LABORAIORY Of INORGANIC ANALITICAL CHEMISTRY - ALBAN 
TfcSI PATTERN: 1Q-01U:AQSN - NpDtS PRTORITx POLLUTANT hETALS 
SAMPLE TYPE: 250:UROUND WATER 
TIME or SAMPLING: 94/08/2* i4;3o OATS PRTNTED:84/l2/07 

OlZlNC 
02LEAD 

02BERTL 
02C0PPER 
02NICKEL 
02SIL/ER 
OlMERCURi 
02CADM1UM 
02ANT1MONI 
02CHROMIUM 
02THALLIUH 
22ARSENIC 

22SELENIUM 
OoOlGSST 
OlPHENOL 

O I C Y A . N I D E 

PARAMETER 
ZINC 
LEAD, TOTAL 
PSKYLHUM, T3TAL 
COPPER, TOTAL 
NICKEL, TOTAL 
SILVER, TOTAu 
MERCURY 
CAuMlUM, TJTHL 
ANTIMONY, TOTAL 
CHROMluM, TOTAL 
THALLIUM, TOTAL 
ARSENIC, TOTAL 
SELENIUM, TOTAL 
DIGESTION JF WATER EQR TJTAL METALS 
PHENJLS 
CYANIDES, H Y D R J L Y Z A B L E 

***• £ND 

RESULT 
0.09 

< 0.1 
< O.U2 
< 0.05 
< 0.05 
< 0.02 
< 0.2 

< 0.1/2 
< 1. 

< 0.1 
< 1. 

< 10.' 
< b. 
DOftE 

J •' 
< 0.002 

MG/L 
MG/b 
MG/u 
MG/L 
MG/L 
MG/u 
MCG/L 
«G/u 
MG/u 
MG/u 
MG/L 
MCG/L 
MCG/L 

MCG/L 
MG/L 

OF REPORT **** 

= COPIES SENT TO: C0(2), R0(0), LPHE(O), F£0(0j, iNFj-PCOi, INFO-L(U 

MR.' S. 3RASWELL 
BUREAU OF SOLID WASTES 
N.'f.S.DSpT. OF ENVIRONMENTAL CON5ERVATIO SUBMITTED BY;BARLOW 
50 WuLF RD.>ROOM 4l7 
ALBANY,N.Y, 12233 

LOV-003-000900



046D MEW YjRK STATE DEPARTMENT OF HEALIM 
WADSWDRTtl CENTER EjR LABOPKTDRIES ANU RESEARCH 

PAGE 1 RESUuTS OF EXAMIN A TI ON FINAL »E?JRI 

SAMPLE ID: 841006172 bA4PuE RECe.1 ¥ED: i 4/0o/29/11 
PROGRAM; 650t0EC SOuID aASTES 
SOURCE 10;NFLTPIU DRAINAGE BASlN;0l GAZETTEER CODE;3i02 
POLITICAL- Sj3UlVISUN;ViAiAkA FALLS C. COUNTY;NIAGARA 
LATITUDE! . LONGITUDE! .< I DIRECTION! 
LOCATION! NIAGARA FALLS,LOVE CArtAL,LEACHAiE-JREATMENT PLANT 
DESCRIPTION;WELL f62l4 
REPORTING LAB; 10iLABORATORY OF INORGANIC ANALYTICAL CHEMISTRY - ALRA^i 
TEST PATTERN! tU-0t0:*3SN - NpDES PRIORITY POLLU'TANT METALS < 
SAMPLE TYPE; 25u!k,RuUND WATER 
TIME OF SAMPLING! «4/08/2<j 15; 

< 

DATE PRlNTED;R^/l2/07 

PARAMETER 
OlZlNC ZINC 
02LEAO LEAD, IOIAL 

02BERYL BERYLLIUM, TOTAL 
02COPPER COPPER, TOTAL 
02NICKEL NICKEL, TOIAu 
02SIUEK SILVER, T0TAu 

OtinERCURl MERCJRY 
02CA0MUM CADMIUM, TOTAL 
02ANTIM0NY ANTIMONY, TOTAL 
02CttRUMI'JH CHROMIUM, IOTAL 

02TnALLIUM THALLIUM, TOTAU 
22ARSENIC ARSENIC, TOTAL 
22SELENUM SELENIJM, TOTAL 

ObDlSESi DIGESTION OF WATER FOR TOTAL METALS 
01CYANIDE CYANIDES, HYDRULYZABLE 
01 PHENOL PHENOLS 

, *•** END OF REPORT **•* 

RESULT 
0.09 
0.1 

< O.U? 
< 0.05 
0.U9 

MG/L 
MG/L 

MG/u 
«G/L 

0.U2 MG/L 
0.2 MCG/L < 

< U.u2 
< 1. 

< 0.1 
< 1. 

< ID. 
< 5. 
DONE 

C 0.002 MG/L 
2. MCG/L 

««/L 
MG/u 
*G/u 
MG/u 
MCG/L 
MCG/L 

< 

1 

COPIES SENT TO: CD(2), RO(Q), LPHElOJ, F£D(0), I N F O - P ( O ) , INFD-L(O) 

MR.' S. BRASWELL 
BUREAU OF SOLID WASTES 
N.Y.S.DSpT. OF ENVIRONMENTAL C0N5EKVATIO SUBMITTED BY;BARLO* 
50 WOLF RD.,ROUM 417 
ALBANY,N.Y. 12233 

LOV-003-000901



0466 

PAGE i 

N£W YjRK STATfc DEPARTME.XT OF HKH[.I« ' 
W&OSKKOKTH CENTER EiiR LABORHTORI£S ANu KESEARCH 

RESULTS OF EXAlIaAfljN FINAL REPORT 

SAMPLE ID; 641O06173 SAMPLE RECEIVED:**/0 6/29/lI 
PnOGRAM; 650:DEC SOLID «ASTES 
SOURCE iD;NFLTt>ill DRAINAGE BASlN;Ol GAZETTEER CODE:3I02 
PjLITiCAti SjBDtvISlON;NlAGArtA FALLS C. COUNTY: Vi AGARA 
LATITUDE: . LOrtGlTuDEt .. Z DIRECTION: 
LOCATION! NIAGARA FALLS,LuVE CAftAL*LEACHAIE"TREATMENT PLANT 
DtSCRlPTlONjWELL #6114 
REPORTING LAB; 10:LAbORATORY Of INORGANIC ANALYTICAL CHEMISTRY - A-uRAN 
TEST PATTERN: 10-010:^OSN - NPDES PRIORITY POLLUTANT METAuS 
SAMPLE TYPE; 250:LRJUND WATER 
TIME OF SAMPLING! 84/0B/2e 15: DATE PRINT 

PARAMETER RESULT 
DlZlNC ZINC 0.1* MG/L 
02LEAD LEAD, TOTAL 0.1 MG/L 

02BERYL BERYLLIUM, TOTAL < 0.02 MG/L 
02CO??£K COPPER, TOTAL < 0.05 MG/L 
02NICKEL NICKEL, TOTAL < 0.05 MG/u 
02SIL/EK SILVER, TOTAL < 0.02 MG/L 

01 MER'CJJti MERCJRY < 0.2 MCG/L 
02CADM1UM CADMIUM, TOTAL < u.U? MG/L 

OiAwriMjNY A.N 11 HON Y, TOTAL < I . MG/u 
02CHROMIUM CHROMIUM, IOIAL < 0.1 MG/L 
02TrtALLIU,1 IHALLIUM, TOTAL < 1.- MG/L 
22 ARSENIC ARSENIC, TOTAL < 10. MCG/L 

22SELENIUM SELENIUM, '£ 01A u < 5. MCG/L 
OoOIGESl DIGESTION OF WATER FQR TOTAL METALS DOi»E 
U1CYANID& CYANIDES, HYDRULYZABLE < O.0U2 MG/L 
01 PHENOL PHENOLS < 1. MCG/L 

£VD OF REPORT **** 

r 

V 

COPIES SENT 13: C0C2), RO(0), LPHE(O), F2010), INFO-P(O), INFO-L(O) 

NR.) S. BrfASWELL 
BUREAU OF SOLID WASTES 
N.-Y.6.0EPT, JF ENVIRONMENTAL CONSErtVATIO SUBMITTED BY:BARbD* 
BO WOLF RD..,ROUM 4i7 
ALBANY,N.Y.. 12233 

LOV-003-000902



ORGANICS 

DATA SUMMARY 
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Vers**!*. 

GC/MS ORGANICS DATA SUMMARY 

Sample 
Number 

2 0 4 R-999-20 

R-999-21 

R-999-22 

R-999-23 

Volatile 
Organics 
Detected 

none detected 

none detected 

acetone 

none detected 

Concentration 

10 ppb 

Semivolatlle Organics 
Base Neutrals/AUDS 

none detected 

none aetected 

Phenol 

none detected 

Concentration 

7 ppo 

I 

LOV-003-000904



W l / 1 A € l l » 

PESTICIDES OATA SUMMARY 

R-999-20 None detected 

QUANTITATION 

? / S S R-999-21 : 

4 Z £ f R-999-22: 

4,£> 2_ R-999-23: 

o-BHC (0.03ug/l) 
T-BHC (0.05ug/l) 
3-BHC (0.13wg/l) 

None detected 

o-BHC (0.03yg/l) 
Y-BHC (O.OAgg/l) 
3-BHC (O.Hwg/l.) 

LOV-003-000905



Vcnsnit 

:R£AK::S DA~A %E-:RT NARRATIVE 

Organic analysis -as ;5rfsrr»G 3n TOUT water samples received on 

April 6, 1984 (R-999-21, R-J99-22. 3-995-22, and R-999-23), from Newton 

Perrlns for priority ?ol".«jti.-ts. E?A -sthods 8240, 8270, and 8080 from 

SW 846 were used for the vo'atile;, the semivolatlles (acid/base 

neutral), and the pest'.c'ae 3C3 c"alys*s 

Samples R-999-21 inc R-r99-2Z were found to contain some low level 

pesticides which were :onfi-nec c* cual column GC/ECI) techniques. 

Sample R-999-22 was fcunc t: nave lew levels of acetone and phenol. 

BURE L ACTION 
D •' : ; AND 

WASTE 

LOV-003-000906



Vcrssu; 

I I . QUALITY CONTROL SUMMARY 
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I 
I Verssai*. 

v:A Clii.ITY CONTROL SUMMARY 

1,1-c ich lo-o- t r l c h l o r o - ch io ro-
Sample No. ethens benzene ethene toluene benzene 

i l ' J 2_ R-999-23 
Matrix Spike 91 85 83 95 TOO 

tL R-999-23 Duplicate 
Matrix Spike 88 85 83 89 90 

% Spike Recovery 
Limits (EPA 
Superfund) cl-145 75-127 71-120 76-125 75-130 

Relative •/. Difference 
of Duplicate Spike 
Recoveries 3% 0% 0% 7% 11% 

LOV-003-000908



Versai: 

QC SUMMARY 

SEMIVOLATILES DUPLICATE "ATRIX SPIKE 
PERCENT RECOVERY 

T, 2,4-trlchlorobenzene 

Acenaphthene 

2,4-dln1trotoluene 

01-n-butylphthalate 
Pyrene 

N-n1trosod1-n-propylamine 

1,4-dlchlorobenzene 

MATRIX 
SPIKE 

54 

70 

J i 

10 

77 

60 

63 

DUPLICATE 
MATRIX SPIKE 

57 
74 

78 

12 

82 

59 . 

64 

Pentachlorophcnol 

2-chlorophcnol 

Phenol 

P-chloro-m-cresol 

4-n1trophenol 

70 

64 

69 

61 

66 

78 

69 

72 

81 

( 

LOV-003-000909



W L 9 £fc€lli» 

-7 

QC SUMMARY 

tO LATHE SURROGATES 
PERCENT RECOVERY 

1,2-cichlo-
roetnane Benzene Toluene 4-bromofluoro-

Sample Number a 4 d6 da benzene 

R-999-20 36 106 101 96 

* R-999-21 > 33 101 101 97 

R-999-22 35 100 98 96 

R-999-23 "5 99 98 96 

1~ R-999-23 MS .92 99 100 96 

^ R-999-23 DMS ' 9 6 98 93 88 

LOV-003-000910



QC SUMMARY 

VOLATILE SURROGATES 
PERCENT RECOVERY 

SamDle Number 
2 fluoro-
phenol 

Phenole 
D6 

Nitro
benzene 2 Fluoro 

blDhenvl 
2,4,6 t r i -
bromoohenol 

Terphenyl 
014 

Reagant Blank 60 94 74 79 25 128 

R-999-20 97 105 63 79 71 122 

R-999-20 MS 64 73 70 71 72 91 

R-999-20 DUP 71 72 75 86 103 

R-999-21 35 37 35 53 27 

R-999-22 55 65 57 71 79 87 

R-999-23 43 53 .44 55 69 71 

LOV-003-000911



Vcrssm 

857.2 - NEW YORK 

QC SUMMARY 
PESTICIDE ANALYSIS BATCH 21 

SURROGATE RECOVERY 

Sample Number Percent Recov 

RB (Reagent Blank) 85% 

«* R-999-20 89% 

O < R-999-21 17% 

C < R-999-22 40% 

^ ~- R-999-23 50% 

^ S R-999-22 (DUP) 55% 

^ > R-999-22 (KS) 37% 

MATRIX SPIKE RECOVERY (Sample No. R-999-22 MS) 

Compound Percent Recovery 

3-BHC (Lindane) 57% 

Heptachlor 68% 

Aldrln 66% 

01eldr1n 83% 

Endrln 84% 

pp-DDT 53% 

LOV-003-000912
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Appendix 7 

CHOICE OF THE COMPARATIVE APPROACH METHODOLOGY 

FOR HABITABILITY DECISION-MAKING 

In opening discussions with the experts on March 14, 1984, 

Dr. Paul Wiesner of CDC outlined the general requirements 

for h a b i t a b i l i t y c r i t e r i a . According to CDC, i n order for 

c r i t e r i a to be established, they: 

1. W i l l have to apply to Love Canal: the c r i t e r i a 

may be unique to the Canal or generic and applica

ble to other s i t e s ; and 

2. Must be objective, q u a n t i f i a b l e , reproducible; and 

3. Must give a yes or no answer using the defined 

process. 

A t t h e f i r s t meetings on March 14 and May 3, 1984, s e v e r a l 

approaches to the development of h a b i t a b i l i t y c r i t e r i a were 

discussed: 

1. I d e n t i f i c a t i o n of time trends i n environmental 

data to evaluate the effectiveness of remediation; 

7-1 
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2. Risk assessment based on measured l e v e l s o f chemi

cals i n the EDA and e x t r a p o l a t i o n of animal 

t o x i c i t y data; 

3. A p p l i c a t i o n o f environmental and h e a l t h standards, 

c r i t e r i a , or g u i d e l i n e s ; 

4. Epidemiological assessment; 

5. Comparison of Love Canal a f t e r remediation w i t h a 

s t a t e - o f - t h e - a r t hazardous waste f a c i l i t y meeting 

e x i s t i n g r e g u l a t i o n s ; 

6. Comparison of environmental data from the EDA t o 

s i m i l a r data from a matched, i n h a b i t e d c o n t r o l 

area; 

7. Combinations of the above. 

The options were discussed i n v a r y i n g l e v e l s o f d e t a i l . 

Some were discussed as the primary basis o f a h a b i t a b i l i t y 

d e c i s i o n , others as supplementary or supporting //. 

methodologies. The approach selected as the most 

appropriate f o r the determination o f h a b i t a b i l i t y o f the EDA 

i s a combination of the use o f r e l e v a n t f e d e r a l and New York 

State standards, c r i t e r i a , or g u i d e l i n e s , which are gener

a l l y derived from r i s k assessment methodologies, and the 

comparison of l e v e l s o f LCICs i n the EDA w i t h l e v e l s i n 

7-2 
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inhabited urban areas, not impacted by a l a n d f i l l . The 

following sections summarize discussions by the expert 

consultants regarding the options that led to the choice of 

t h i s approach. 

TIME TRENDS 

The major assumption inherent i n t h i s approach i s that 

levels of chemicals present i n the environmental media of 

the EDA i n 1977 should now be reduced due to the 

construction of the clay cap and the leachate c o l l e c t i o n 

system and the i n s t a l l a t i o n of a synthetic membrane l i n e r . 

Application of t h i s methodology would require evaluation of 

monitoring data between 1977 and 1984 and i d e n t i f i c a t i o n of 

time trends where they e x i s t . By i t s e l f , however, t h i s 

methodology i s not s u f f i c i e n t . In order to meet the yes/no 

decision requirement, i t s application would involve the 

establishment of standards based upon a quantitative r i s k 

assessment and a determination of an acceptable level of 

r i s k from various kinds of exposures to the d i f f e r e n t 

environmental media i n the EDA. 

The major f a u l t of the time trend approach centers on the 

lack of s u f f i c i e n t quantified chemical data for the EDA, and 

the fact that none of the environmental t e s t data collected 

thus far demonstrates a migration of chemicals through 

environmental pathways into the EDA from the Canal and the 

7-3 
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area j u s t adjacent to i t . This problem was best summarized 

by Dr. Stolwijk: 

"In e f f e c t a l l the measurement and monitoring carried 

out at Love Canal does not produce a clear picture of 

the exposures i n 1977 or 1978, or i n 1983, which would 

allow for a clear comparison of the time trends i n 

either concentration or species of chemicals at any 

pa r t i c u l a r s i t e or at a number of s i t e s " (paper 

presented June 29, 1984 to s c i e n t i f i c experts). 

RISK ASSESSMENT 

Chemical r i s k assessment i s the use of available 

t o x i c o l o g i c a l and/or epidemiologic data to estimate the 

health effects such as carcinogenicity, mutagenicity, and 

teratogenicity from the exposures of man to hazardous 

materials. This approach to a h a b i t a b i l i t y decision i n the 

EDA would require four steps: 

o HAZARD IDENTIFICATION - The q u a l i t a t i v e evaluation of 

the adverse health effects of a substance(s) i n animals 

or i n humans 

o EXPOSURE ASSESSMENT - The evaluation of the types 

(routes and media), magnitudes, time and duration of 

actual or anticipated exposures and of doses when 

7-4 
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known; and when appropriate, the number of persons who 

are l i k e l y to be exposed 

o DOSE-RESPONSE ASSESSMENT - The process of estimating 

the r e l a t i o n between the dose of a substance(s) and the 

incidence of an adverse health e f f e c t 

b RISK CHARACTERIZATION - The process of estimating the 

probable incidence of an adverse health e f f e c t to 

humans under various conditions of exposure, including 

a description of the uncertainties involved 

In order to determine the risks of reinhabiting the EDA, 

each of these steps would have to be carried out for each 

chemical of toxicologic significance i d e n t i f i e d i n each 

medium i n the EDA or a group of chemicals that was 

demonstrated to be reasonably representative of the t o t a l . 

Toxicological data are often obtained as the res u l t of tests 

performed by exposing laboratory animals to the chemical i n 

question. The percentage of animals e x h i b i t i n g a response 

allows for a r i s k to be quantified and extrapolated i n t o 

human terms based on the physiological and metabolic 

relationships between humans and the te s t animal. 

The advantage of using r i s k assessment i s that there are a 

variety of established methods of determining q u a l i t a t i v e 

and quantitative risks for exposure to some chemicals i n 

7-5 
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different environmental media. In addition, there i s 

experience within the sci e n t i f i c community in applying risk 

assessment techniques to a variety of situations. The 

advantage of this experience i s the potential for 

incorporating traditional sc i e n t i f i c peer review procedures 

into the habitability decisionmaking process, thus lending 

credibility and strength to the ultimate decisions. 

Risk assessment and risk management are the bases for many 

federal regulatory decisions. Generally in addressing a 

particular regulatory issue, a risk assessment i s performed. 

The risk assessment information i s reviewed by the 

government agency which makes a risk management decision. 

After balancing the health assessment, costs, and other 

factors, a decision i s made concerning what should be the 

appropriate level for the standard. 

Among the obstacles involved i s the lack of a complete or 

adequate toxicologic or epidemiologic data base in the 

literature related to carcinogenesis, mutagenesis, and 

teratogenesis for many of the chemicals that might be 

detected in the EDA as well as limited knowledge regarding 

the chemicals' interactive effects. Furthermore, there are 

few, i f any, direct measures of exposure among the many 

past, present, or future residents of the EDA. To counter 

these problems, i t was suggested that the toxic effects of a 

select group of Love Canal chemicals could be reviewed. 

However, this suggestion appeared to be inadequate to the 

7-6 
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overall charge to develop h a b i t a b i l i t y c r i t e r i a for the EDA, 

and was rejected by the panel. 

There i s no fi r m consensus among sci e n t i s t s or among 

Federal/State agencies as to the specific process or 

assumptions that would be used i n a r i s k assessment for the 

Love Ganal EDA. EPA has published proposed guidelines for 

r i s k assessment and has s o l i c i t e d comment from the 

s c i e n t i f i c community. As of t h i s w r i t i n g , the comments have 

not been reviewed nor have responses been prepared. At 

present, there i s only one federal or New York State 

established standard, c r i t e r i o n , or guideline for chemicals 

i d e n t i f i e d i n the EDA ambient a i r , indoor a i r , and s o i l 

( i . e . , 1 ppb lev e l of concern for 2,3,7,8 TCDD i n 

res i d e n t i a l s o i l ) . Limits remain on the knowledge of the 

relationship between laboratory animal and human responses 

to chemical exposures. 

There was concern by some experts that the r i s k calculated 

at Love Canal would be perceived by the public as a 

guarantee of a specific r i s k l e v e l . As i n a l l regulatory 

decisions, however, when new s c i e n t i f i c information i s 

available the s c i e n t i f i c assessment may change. For 

example, well-designed and implemented animal carcinogen 

tests have not been performed on a l l chemicals. 

Theoretically, the decision on r i s k could s i g n i f i c a n t l y 

change, based on new data. 

7-7 
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Experts are concerned that residents w i l l i n c o r r e c t l y 

perceive that any r i s k greater than zero could be 

translatable i n t o a specific i n d i v i d u a l , measurable danger 

to that person or t h e i r families. Such t r a n s l a t i o n of 

quantitative r i s k assessments to individuals i s impossible. 

Discussion of r i s k assessment concluded with an agreement of 

most of the experts that the chosen h a b i t a b i l i t y c r i t e r i a 

methodology would need to be reproducible, not only by a 

contemporary peer group, but by future peer groups, 

p a r t i c u l a r l y to avoid a recurrence of the trauma and 

f r u s t r a t i o n experienced by EDA residents concerning p r i o r 

changes i n h a b i t a b i l i t y decisions. The experts f e l t that a 

comparability approach best s a t i s f i e d these needs. 

STANDARDS, CRITERIA, AND GUIDELINES 

The use of standards to establish safe concentrations of 

chemicals i n environmental media was discussed extensively 

as a step i n implementing other methodologies such as time 

trend analysis and r i s k assessment. The se t t i n g or obser

vance of standards was also advocated by some as a separate 

approach i n i t s e l f . With t h i s approach, the EDA environmen

t a l concentration would be compared against the standards to 

determine whether the EDA was habitable. 
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The case i n favor of the use,of standards was stated by Dr. 

Silbergeld: 

" I t has been the position of EDF (Environmental Defense 

Fund), at Love Canal and other Superfund s i t e s , to 

recommend adherence to c r i t e r i a and standards, which 

were established without the pressures and 

considerations of hazardous waste s i t e remediation, i n 

order to guide decisions such as rehabitation. We 

recognize that such standards and c r i t e r i a do not cover 

a l l the chemicals found at Love Canal, and, moreover, 

that these standards and c r i t e r i a were developed for 

situations of human/environmental interface which 

d i f f e r from residences i n Love Canal... However, our 

analyses of Superfund remedial actions convince us that 

these problems are not re a l impediments to the 

acceptance of our recommended approach. F i r s t , 

although s i t e contamination may involve hundreds of 

chemicals (as at Love Canal), among those chemicals are 

at least several for which standards and c r i t e r i a have 

been developed. Remedial actions and habitation deci

sions based only on those chemicals with standards and 

c r i t e r i a w i l l serve to cover those for which standards 

and c r i t e r i a do not e x i s t . For example, i n meeting a 

standard for d i o x i n , i t i s assumed that clean-up 

measures w i l l also provide adequate removal of 

concomitant PCBs, lindane, chlorobenzenes, etc. 

Second, standards and c r i t e r i a developed for specific 
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environmental media—such as a i r or drinking water—can 

be adapted to s o i l s or other media using well 

established methods for estimating exposure. The 

documentation for each standard or c r i t e r i o n contains 

extensive discussion of exposure pathways and 

assumptions of human exposure; these can be used to 

reevaluate exposure and dose through alternate 

routes..." (Letter from Dr. Silbergeld to Dr. Huffaker, 

DOH, November 2, 1984). 

The problems associated with the use of standards are 

related to those described for r i s k assessment. Standards 

are usually based on quantitative and q u a l i t a t i v e r i s k 

assessments that are based on t o x i c o l o g i c a l data and, as a 

r e s u l t , are subject to change when research progress i s 

made. Also, as stated by Dr. Silbergeld, most e x i s t i n g 

standards have been set for media or exposure situations 

that do not d i r e c t l y correspond to those important i n 

deciding h a b i t a b i l i t y of the EDA i n which the concern i s 

related to r e s i d e n t i a l s o i l and indoor a i r exposures. Also, 

i t may or may not be appropriate to apply comprehensive 

drinking water standards to EDA groundwater and surface 

water f o r which there are no d i r e c t routes of exposure to 

p o t e n t i a l residents of the EDA. Many health protection 

standards have been set at occupational settings, i . e . , 

healthy adults exposed 8 hours per day, 5 days per week. 

There i s no established, peer reviewed, commonly accepted 

procedure for extrapolating occupational standards to apply 
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them to people of a l l ages, including the unborn, and a l l 

health conditions, for 24-hour, continuous exposures i n 

re s i d e n t i a l settings. 

In one instance, d i r e c t application of a level of concern to 

a r e s i d e n t i a l setting was known to be possible and the 

experts recommended that guideline be adopted as part of the 

h a b i t a b i l i t y methodology. S p e c i f i c a l l y , the experts 

advocated the use of the 1 ppb level of concern for TCDD 

dioxin, i n r e s i d e n t i a l s o i l which was previously established 

through r i s k assessment;'peer reviewed and applied at 

Missouri s i t e s . The h a b i t a b i l i t y c r i t e r i a recognizes the 

importance of standards, guidelines, and c r i t e r i a and w i l l 

use any established standards, guidelines, or c r i t e r i a which 

exist i n peer-reviewed and " f i n a l " form which are 

appropriate to r e s i d e n t i a l settings. The re s p o n s i b i l i t y for' 

i d e n t i f i c a t i o n and choice of additional standards was given 

to CDC and DOH. Assistance i n i d e n t i f y i n g such standards 

for chemicals present i n measurable concentrations in the 

EDA w i l l be sought from EPA. 

EPIDEMIOLOGICAL ASSESSMENT 

Some discussion focused on the use of epidemiological data 

as a supplementary methodology. Health information and 

other data such as records of school and employment 

absenteeism would be collected and reviewed for 

i r r e g u l a r i t i e s possibly related to chemical exposure. The 
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need for such a study grew from the concern that i f exposure 

at Love Canal has resulted i n health disorders that 

compromise the q u a l i t y of l i f e , any methodology related to 

h a b i t a b i l i t y should address the p o t e n t i a l for the existence 

of these disorders. In a manner similar to r i s k assessment, 

epidemiological assessment provides some measure of real 

meaning to residents regarding the safety of t h e i r homes. 

However, there i s also the same po t e n t i a l for 

misinterpretation by the public. The use of epidemiological 

data as the basis of h a b i t a b i l i t y decisions may give an 

inaccurate impression that human harm i s required before 

action should be i n i t i a t e d . 

On a pragmatic l e v e l , i t i s d i f f i c u l t to ascribe a cause-

e f f e c t r e l a t i o n s h i p between subjective health end points and 

environmental exposures. Also, there i s only a small amount 

of data i n existence. Any broad h a b i t a b i l i t y decisions 

based on these data could be inappropriate and misleading. 

COMPARISON OF LOVE CANAL TO STATE-OF-THE-ART FACILITY 

This methodology would involve the review of environmental 

monitoring data and design features for Love Canal and i t s 

remedial measures with those of a hazardous waste f a c i l i t y 

that meets a l l e x i s t i n g regulations. Comparability was the 

main d i f f i c u l t y c i t e d for t h i s approach. Other f a c i l i t i e s 

would contain wastes with chemical characteristics d i f f e r e n t 

from those deposited at Love Canal. Also, no other s i t e 
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would have exact the same geologic se t t i n g . F i n a l l y , 

regulations governing modern sites require design standards 

and corrective action to clean up any leaks which are 

discovered. EPA's regulations do provide for the 

development of s i t e - s p e c i f i c groundwater standards (called 

Alternative Concentration L i m i t s ) . EPA requires that such 

l i m i t s be based on a s i t e - s p e c i f i c r i s k assessment. Each 

f a c i l i t y ' s operating and closure requirements are determined 

on an indivi d u a l basis allowing l i t t l e or no common ground 

for comparison to the Love Canal s i t e . 

Although requirements for operation and closure are often 

determined on an indi v i d u a l basis, similar strategies are 

imposed and state-of-the-art comparisons could be approached 

within that perspective. Within the Love Canal 

circumstances, disposal i n the canal i n the' past would be 

evaluated separately from leachate containment and treatment 

now. 

COMPARISON OF EDA TO INHABITED URBAN AREA 

The basis of t h i s approach i s to match environmental 

sampling results from the EDA to those from s i m i l a r , 

inhabited communities which are not affected by a hazardous 

waste s i t e . The method r e l i e s on the comparison areas to 

provide a r e l a t i v e measure of the contamination i n the EDA. 

Ha b i t a b i l i t y decisions are made, objectively based on the 

differences i n observed chemical concentrations. The 
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experts f e l t s t a t i s t i c a l significance c r i t e r i a would 

generally be most appropriate for determining how much 

higher the EDA concentrations would need to be to prevent 

rehabitation. Exceptions were made to t h i s plan for 

contamination i n media governed by ex i s t i n g federal or New 

York State standards, c r i t e r i a , or guidelines. 

This methodology was deemed adequate as the core of 

h a b i t a b i l i t y decision-making. In addition, the comparison 

approach provides reassurance, to those EDA residents i n 

habitable neighborhoods, that t h e i r homes are as safe as 

those of others i n the comparison areas. 

Disadvantages of the comparison approach include d i f f i c u l t y 

i n i d e n t i f y i n g appropriate comparison areas, choosing an 

appropriate method of s t a t i s t i c a l comparison between the EDA 

and the control areas, and taking new environmental samples 

i n both the EDA and the comparison areas. In addition to 

the problem of ensuring comparability, the costs and time 

associated with conducting duplicate sampling e f f o r t s would 

be greater than f o r applying standards or other approaches 

which require sampling the EDA alone. Further, there i s no 

guarantee that the comparison areas are actually "safe," 

only that they are inhabited and not known to be impacted by 

a hazardous waste s i t e . 
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RECOMMENDED APPROACH 

To address the special concerns of the Love Canal community, 

the Proposed H a b i t a b i l i t y C r i t e r i a recommend a unique 

multi-step methodology to assess the h a b i t a b i l i t y of the 

EDA. This approach r e l i e s on c r i t e r i a , standards and 

guidelines where they exist for chemicals i d e n t i f i e d i n the 

Love Canal EDA. In addition, to further a l l e v i a t e the 

concerns of the community, t h i s document recommends that 

applicable federal and New York State c r i t e r i a , standards 

and guidelines be augmented with a comparison of the EDA to 

comparable inhabitated areas. I t i s not suggested that the 

recommended approach for Love Canal i s either necessary or 

appropriate for other s i t e s . Rather, the proposed c r i t e r i a 

are s p e c i f i c a l l y suggested for Love Canal because of the 

unique history of events at t h i s s i t e . 

WDR100/28 
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Appendix 8 

CRITERIA FOR RESIDENTIAL VIABILITY AS CRITERIA 

FOR HABITABILITY IN THE LOVE CANAL EDA 

by -

Martha Fowlkes, Ph.D. and Pa t r i c i a M i l l e r , Ph.D. 

We have designated 13 areas that we propose be treated as 

discrete sections or "neighborhoods" with respect to the 

assessment of t h e i r p o t e n t i a l for h a b i t a b i l i t y w i t h i n the 

EDA (see attached map). The designation of the sub-areas i s 

based on our own f a m i l i a r i t y with the area i n consequence of 

the research we conducted i n 1981-2, a tour of the EDA i n 

September 1984, conversations with various present and 

former homeowners and renters i n the EDA i n September, and 

reference to the strata that organized the e a r l i e r data 

co l l e c t i o n e f f o r t s of the EPA. Nonetheless, r e s p o n s i b i l i t y 

for the boundaries described below i s appropriately ours. 

In drawing the boundaries, we considered the patterns of 

roadways and waterways that traverse the EDA, as well as the 

d i s t r i b u t i o n and location of housing u n i t s , and the patterns 

of social i n t e r a c t i o n among remaining and former residents 

to the extent that those are/were geographically based. The 

areas are not intended to imply the past or present 

existence of d e f i n i t i v e , separate, or even s o c i a l l y cohesive 

neighborhoods. (Undoubtedly every current and former Love 
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Canal resident has a somewhat unique sense of the meaning 

and outlines of "neighborhood" as that was shaped by 

individual experience.) Rather, the areas 'have been defined 

(in the manner of subdivisions) in an effort both to 

recognize and to maximize geographic and residential 

coherence within a system of clear boundaries. Thus, the 

areas contain obvious arrangements of housing, in most cases 

with a potential to become definitive, socially logical 

residential groupings. 

In our view, the designation of an individual home as "safe" 

in terms of chemical risk i s a necessary but not sufficient 

basis for a declaration of habitability; i t i s essential 

that the c r i t e r i a established for assessing habitability 

encompass as well c r i t e r i a for assessing residential 

v i a b i l i t y . Our reasoning in insisting on the need for the 

establishment of residential v i a b i l i t y as a component of 

habitability overall i s as follows: (1) the EDA i s unevenly 

contaminated; (2) some homes within the EDA may be 

sufficiently contaminated or deteriorated to preclude 

habitability on the grounds of safety alone; (3) i f such 

homes exist they are more likely to be clustered than 

randomly distributed; (4) ascertainment of habitability by 

sub-areas w i l l ensure that the maximum number of habitable 

homes become available for occupancy in a setting that i s 

both environmentally and socially "normal;" (5) habitability 

decisions that treat the homes within a given sub-area as 

habitable or not on an essentially a l l or nothing bases w i l l 
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enhance the quality of l i f e for families that live there; 

(6) homes, then, are not habitable (residentially viable) in 

and of themselves without reference to the habitability of 

other homes in the immediate vicinity. To repeat our 

earlier assertion, a house-by-house declaration of 

habitability based solely on chemical risk would create an 

area pock-marked by environmentally contaminated "no man's 

lands." Such a residential pattern i s incompatible, indeed 

utterly inconsistent, with" any normatively based—lay or 

sc i e n t i f i c — d e f i n i t i o n of community. On'the other hand, an 

assessment of each area in terms of i t s overall habitability 

(as measured by comparative levels of chemicals found in 

s o i l , water, and indoor and outdoor a i r ) , while conforming 

to accepted s c i e n t i f i c conventions rooted in probability 

theory would not be adequate in this instance. Such a 

strategy could obviously not suffice to dispel the distrust 

of science that has accumulated in the minds of many in the 

matter of Love Canal. Neither could i t speak to the 

understandable concerns of existing or potential individual 

residents regarding the environmental quality of their own 

domiciles. Failure or inability to address these concerns 

effectively at the house level w i l l impact negatively on the 

sci e n t i f i c credibility attending any assertion of 

habitability and, therefore, upon any subsequent community 

that i s established in the EDA. 

WDR102/009 

8-3 

LOV-003-000933



Selection of Love Canal Indicator Chemicals 

APPENDIX 9 

LOV-003-000934



1 

2 

3 

4 

5 

6 

7 

8 

9 

-10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Appendix 9 

SELECTION OF LOVE CANAL INDICATOR CHEMICALS 

This appendix discusses the s e l e c t i o n o f the Love Canal 

I n d i c a t o r Chemicals (LCIC) by medium and the r a t i o n a l e 

behind t h e i r s e l e c t i o n . The concept o f using a- s e l e c t 

number of chemicals t o represent the larger, number o f t o t a l 

chemicals found a t a hazardous waste l a n d f i l l has been used 

at other hazardous waste s i t e s i n Niagara F a l l s . The 

i n d i c a t o r chemical concept i s based i n p a r t on determining 

what chemicals were deposited i n Love Canal and viewing t h i s 

composite as the " p r i m o r d i a l ooze" which could have l e f t the 

canal t o contaminate the EDA. Rather than analyze f o r a l l 

the chemicals t h a t could have been deposited i n Love Canal, 

a s e l e c t few of the more mobile and stab l e chemicals could 

be considered t o represent the p o t e n t i a l m i g r a t i o n and 

extent of mi g r a t i o n o f the mixture of Love Canal chemicals. 

The i n t e n t i s t o s e l e c t several LCIC whose types and 

pro p e r t i e s are re p r e s e n t a t i v e of a group of Love Canal 

chemicals t h a t can be used t o determine the h a b i t a b i l i t y of 

the EDA. 

Fundamental t o the s e l e c t i o n o f LCIC i s an understanding o f 

t h e i r intended use i n the comparison aspect of determining 

the h a b i t a b i l i t y of the EDA. The key question t o be 

answered i s whether the concentrations o f chemicals i n the 

EDA o r i g i n a t i n g from Love Canal are s i g n i f i c a n t l y higher 
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than those of the same chemicals found i n other urban areas 

i n the v i c i n i t y o f Niagara F a l l s . The comparison aspect of 

the h a b i t a b i l i t y c r i t e r i a produces a determination of 

h a b i t a b i l i t y , r e l a t i v e t o a s i m i l a r urban area t h a t i s not 

a f f e c t e d by a hazardous waste l a n d f i i i , r a t h e r than a 

determination o f absolute h a b i t a b i l i t y or an e v a l u a t i o n of 

h e a l t h r i s k s ( r i s k assessment). Inherent i n t h i s approach 

i s the assumption t h a t the EDA may have been a f f e c t e d by 

m i g r a t i o n o f chemicals from Love Canal. Thus, the 

comparison should be based on chemicals t h a t were disposed 

of i n the canal and show a p o s s i b i l i t y of having migrated 

from the canal. 

LCIC MEDIA 

The s e l e c t i o n o f LCIC media i s based on several f a c t o r s , 

i n c l u d i n g (1) p o s s i b i l i t i e s of exposure t o humans v i a the 

media; (2) i d e n t i f i c a t i o n of a t r a n s p o r t path f o r Love Canal 

p o l l u t a n t s by the media; (3) d e t e c t i o n o f Love Canal 

p o l l u t a n t s i s l i k e l y i n the media; (4) knowledge (or lack of 

knowledge) o f the p o s s i b i l i t i e s o f contamination i n the EDA 

based on e x i s t i n g data and c u r r e n t remedial measures. The 

LCIC media c u r r e n t l y proposed are a i r and s o i l . Based on 

the above f a c t o r s , these two media are strong candidates f o r 

s e l e c t i o n . However, a review of other LCIC media i s 

necessary t o ensure t h a t the h a b i t a b i l i t y c r i t e r i a are f u l l y 

responsive t o exposure r i s k s i n the EDA. 
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The f o l l o w i n g sections review a l t e r n a t i v e LCIC media using 

the three f a c t o r s mentioned above as the primary c r i t e r i a . 

The media considered i n t h i s review are s o i l , a i r , 

groundwater, surface water, sediments, sumps and f l o r a and 

fauna. Recent and c o n t i n u i n g remediation e f f o r t s have 

s i g n i f i c a n t l y a l t e r e d the circumstances governing the 

possible presence of LCIC i n each medium of exposure or 

t r a n s p o r t . A p r e r e q u i s i t e of the h a b i t a b i l i t y c r i t e r i a r e 

quires completion o f remediation before a p p l i c a t i o n of the 

comparative approach. 

AIR 

Indoor A i r - .. • 

The a i r i n s i d e i n d i v i d u a l houses presents the greatest l i k e 

l i h o o d of exposure t o LCIC i n the EDA over an extended 

period of time. The i n h a l a t i o n o f indoor a i r could be on a 

24-hour-a-day basis f o r i n f a n t s , the e l d e r l y , or f o r a l l 

members of a f a m i l y d u r i n g periods of extreme weather. 

The indoor a i r could become contaminated through seepage of 

LCIC i n t o basements and perhaps through the ambient a i r . 

Other sources of indoor a i r p o l l u t i o n are aspects o f 

everyday l i f e f o r many people and can include smoking, 

cooking, p a i n t i n g , and use of various household chemicals. 

These other sources may confound the a b i l i t y t o detect and 

i n t e r p r e t the presence of LCIC and are a reason f o r t e s t i n g 
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both occupied and unoccupied houses i n the EDA and 

comparison areas. 

Ambient A i r 

Ambient a i r would be tested as necessary p r i m a r i l y to i n t e r 

pret the results of indoor a i r sampling, although ambient 

a i r was an obvious source of past chemical exposure at Love 

Canal. Residents reported an odor of chemicals near Love 

Canal at times i n the l a t e 1970*s. There was also a notice

able odor during the digging of trenches for the containment 

of leachate at Love Canal. However, there may be a greater 

long-term exposure to LCIC i n the ambient a i r of the EDA due 

to emissions from chemical plants i n Niagara F a l l s . There-

fore, i t would be d i f f i c u l t to discern whether a difference 

i n ambient a i r q u a l i t y between the EDA and a comparsion area 

outside of Niagara Falls i s due to Love Canal or not. 

SOIL 

The shallow s o i l on i n d i v i d u a l l o t s i n the EDA could r e s u l t 

i n human exposure to LCIC through dermal contact or 

ingestion. Deeper s o i l could contain LCIC that could move 

upward or seep i n t o basements when the ground i s saturated 

with water. Thus, deeper levels of contamination could 

r e s u l t i n surface s o i l contamination or indoor a i r 

contamination over time. The transport of s o i l as f i l l 

could be a source of LCIC "hot spots" i n the EDA. 
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GROUNDWATER 

Groundwater i s c l e a r l y a major p o t e n t i a l pathway f o r 

t r a n s p o r t of Love Canal contaminants i n t o the EDA. Although 

exposure p o t e n t i a l i s r e l a t i v e l y low from groundwater 

contamination d i r e c t l y , groundwater could serve as an 

exposure medium v i a basement sumps or s o i l . A key f a c t o r i n 

considering groundwater as an LCIC medium i s the degree t o 

which Love Canal contamination has been transported i n t o the 

EDA v i a groundwater. 

Shallow Groundwater 

Shallow groundwater was a s i g n i f i c a n t medium f o r the 

t r a n s p o r t of LCIC t o a i r and s o i l i n the past. The 

monitoring of shallow groundwater (both i t s p h y s i c a l 

e l e v a t i o n and chemical q u a l i t y ) i s an i n d i c a t o r of the 

e f f i c a c y of remediation e f f o r t s at Love Canal. D i r e c t 

exposure t o shallow groundwater i n the EDA would be r a r e , 

e s p e c i a l l y now t h a t remediation e f f o r t s have e x t e n s i v e l y 

a l t e r e d the storm drainage network around Love Canal. 

A d e t a i l e d study of DEC w e l l data has been conducted t o 

in v e s t i g a t e Love Canal contamination i n groundwater as a 

fu n c t i o n o f (1) distance from the t i l e d r ains and (2) time. 

The analysis t o o l s included l i n e a r regression, analysis of 

variance, non-parametric c o r r e l a t i o n , and graphics. 

9-5 

LOV-003-000939



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

The resu l t s of the study indicate: (1) there are not enough 

data at t h i s time to detect temporal changes i n groundwater 

contamination; (2) there i s a d e f i n i t e " c u t - o f f " of 

contamination w i t h i n 250 feet of the t i l e drains ( t h i s i s 

w i t h i n the Ring I I boundary), and, (3) there i s no apparent 

relationship between detection of a p o t e n t i a l Love Canal 

contaminant and distance from the Canal w i t h i n the EDA. The 

above results and the discussion i n Appendix 6 indicate that 

groundwater has not been a major transport of contaminants 

in t o the EDA. Also, DEC i s continuing a we l l monitoring 

program to prevent groundwater from becoming a transport 

medium i n t o the EDA. 

Deep Groundwater 

Groundwater i s not a source of domestic water supply i n the 

Love Canal area which i s served by the Niagara Falls water 

system. Evidence on the hydrogeology of Love Canal and the 

surrounding area presented to the panel indicates the pres

ence at the s i t e of a layer of so f t clay at depths of 12 to 

25 feet that i s , i n t u r n , underlain by clayey g l a c i a l t i l l . 

Both layers contain r e l a t i v e l y non-permeable clay that rests 

on weathered dolomite bedrock, which holds the deep aquifer 

i n the region.. 

SURFACE WATER 
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There are indications that surface water runoff may have 

been a medium to transport LCIC p r i o r to remediation e f f o r t s 

at Love Canal, such as the leachate treatment plant. 

Surface water can also receive chemicals from s o i l or the 

sediments i n creeks and sewers. With remediation and the 

passage of time no further LCIC contamination of surface 

water i s expected i n the EDA. 

SEDIMENTS 

Remedial measures for cleanup of creek and sewer sediments 

are planned or are being undertaken. Disposal of the 

sediment i s s t i l l at issue. Since habitation i s predicated 

on these measures being successful, sediments should not be 

incorporated i n t o the h a b i t a b i l i t y . study u n t i l these 

remedial measures are complete. Otherwise, indeterminate 

delays would r e s u l t . Remediation of contaminated TCDD 

sediments i s already included i n the h a b i t a b i l i t y c r i t e r i a ; 

thus there i s no need to include sediment as an LCIC medium. 

SUMPS 

Sumps as a sampling medium could include sediments i n the 

sump, water from the sump, or both. Transport of Love Canal 

contamination to sumps could have occurred by migration 

through either the s o i l or shallow groundwater. Because 

s o i l i s already an LCIC medium and groundwater has been 

addressed above, sumps were eliminated as ah LCIC medium. 
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Flora and Fauna 

Flora and fauna are not considered to be l i k e l y for 

monitoring LCIC, especially a f t e r remediation. Analysis of 

plants or animals (such as voles) could possibly indicate 

past contamination. They do not serve as media of exposure 

similar to a i r , s o i l , or water. 

SELECTION PROCESS 

The process of selecting the LCIC was an i t e r a t i v e one that 

involved the s c i e n t i f i c experts, t o x i c o l o g i s t s , chemists, 

s t a t i s t i c i a n s , engineers, and physicians. Varied and diver

gent viewpoints were considered i n developing the c r i t e r i a 

that led to selection of the LCIC. As a r e s u l t of the 

d i v e r s i t y of viewpoints, three l i s t s of possible LCIC were 

developed i n response to d i f f e r e n t assumptions on the use of 

the LCIC., 

Among the factors considered i n the development of selection 

c r i t e r i a were the to x i c o l o g i c a l effects of the chemicals 

i d e n t i f i e d at very low levels i n the EDA media and whether 

New York State or federal standards e x i s t for any of these. 

The basic physical, chemical, and b i o l o g i c a l properties of 

Love Canal chemicals were also important concerns. Other 

considerations involved types of transport from the canal, 

including migration by groundwater flow and surface flow, 

and transport by other means such as hauling of Love Canal 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

s o i l s f o r use as f i l l d i r t . The requirement t h a t the LCIC 

be chemicals known t o have been disposed of i n Love Canal 

was discussed e x t e n s i v e l y , w i t h general agreement t h a t the 

requirement should be maintained. 

These concerns led t o the development of three sets of 

s e l e c t i o n c r i t e r i a t h a t were used t o compile the l i s t s o f 

LCIC. The c r i t e r i a were ap p l i e d t o the environmental data 

t h a t had been c o l l e c t e d a t Love Canal. Only data c o l l e c t e d 

a f t e r the Love Canal treatment p l a n t began operation i n 

December 1979 were considered. The data include the f o l l o w 

ing m o nitoring s t u d i e s : (Table 3-1, Appendix 3) 

o 19 80 EPA Environmental Monitoring Study 

o Malcolm P i r n i e Study 

o New York State Department of Environmental Conser

v a t i o n (NYSDEC) groundwater monitoring 

o New York State Department o f Health (NYSDOH) 

L i t i g a t i o n Studies 

o E.C. Jordan S o i l Study 

o NYSDEC 'Air Sampling 

o Hooker Chemicals A i r Sampling 
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o EPA Storm Sewer Sampling 

o Dioxin Sampling (NYSDOH, NYSDEC) 

o NYSDEC Love Canal Treatment"Plant I n f l u e n t Data 

SELECTION CRITERIA 

Sel e c t i o n c r i t e r i a were developed f o r three d i f f e r e n t sets 

of considerations or assumptions. The gra d i e n t t r a n s p o r t 

c r i t e r i a are based on using LCIC t o represent chemicals 

known t o have been disposed o f a t Love Canal and assuming a 

mi g r a t i o n of chemicals from the canal t o the EDA t h a t would 

r e s u l t i n a decreasing g r a d i e n t o f concentrations away from 

the canal. The nongradient t r a n s p o r t c r i t e r i a are l a r g e l y 

the same as the gra d i e n t t r a n s p o r t c r i t e r i a except t h a t the 

t r a n s p o r t of chemicals from the canal t o the EDA i s assumed 

to have occurred such t h a t a decreasing g r a d i e n t of 

concentrations from the canal i s not r e q u i r e d . The 

t o x i c o l o g i c a l c r i t e r i a are concerned w i t h those chemicals 

found i n the Love Canal environmental m o n i t o r i n g studies 

t h a t have ap p l i c a b l e New York State or f e d e r a l standards, 

c r i t e r i a or g u i d e l i n e s . 

The g r a d i e n t t r a n s p o r t c r i t e r i a are as f o l l o w s : 

1. Chemicals known t o have been disposed o f a t Love 

Canal. 
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2. Chemicals with physical, chemical, and bi o l o g i c a l 

properties that make them appropriate for use as 

an indicator chemical. 

.3. Chemicals un l i k e l y to be confounded by other 

sources of contamination (nonubiquitous). 

4. Chemicals that indicate decreasing concentrations 

with distance from the canal representative of 

migration via natural processes. 

5. Chemicals found i n the i n f l u e n t to the Love Canal 

treatment plant. 

6. Chemicals that lend themselves to r e l i a b l e analyt

i c a l chemistry measurement. . 

7. Chemicals whose concentrations i n the EDA show a 

s t a t i s t i c a l c orrelation with other Love Canal 

chemicals. 

8. Chemicals that have detectable measurements from 

previous environmental monitoring studies. 

The nongradient transport c r i t e r i a are the same as for the 

gradient transport c r i t e r i a except that c r i t e r i a 4 and 7 are 

not included. Instead, the nongradient transport c r i t e r i a 

include: 
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9. Those chemicals t h a t i n d i c a t e higher 

concentrations i n the EDA than i n Rings I and I I . 

The t o x i c o l o g i c a l c r i t e r i a ( T o x i c o l o g i c a l LCIC) are based 

s o l e l y on the f o l l o w i n g c r i t e r i a : 

1. Chemicals detected i n the EDA or i n Rings I and 

I I . 

2. Chemicals f o r which r e l e v a n t New York State or 

f e d e r a l standards, c r i t e r i a , or g u i d e l i n e s e x i s t . 

APPLICATION OF CRITERIA 

Table 9-1 l i s t s those chemicals known or l i k e l y t o have been 

deposited i n Love Canal. The l i s t i s a product of research 

i n t o the Hooker Chemical manufacturing processes and 

i n f o r m a t i o n provided by Hooker Chemical of chemicals they 

know were deposited i n the canal. Table 9-1 i s also 

r e f e r r e d t o as the Hooker-specific chemicals l i s t or the 

l i s t of Love Canal chemicals. 
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Table 9-1 
LIST OF CHEMICALS LIKELY TO HAVE BEEN 

DEPOSITED AT LOVE CANAL 

a c e t y l c h l o r i d e 
arsenic 
benzene 
benzyl c h l o r i d e 
beta BHC 
gamma BHC 
carbon t e t r a c h l o r i d e 
chloroform 
chromium 
hexachlorobenzene 
monochlorobenzene 
1,2,3,4 tetrachlorobenzene 
t r i c h l o r o e t h y l e n e 
2.4.5 t r i c h l o r o p h e n o l 
a c t i c anhydride 
b e n z o t r i c h l o r i d e 
chloronaphthalene 
hexachlorobutadiene 
hexachloroethane 
toluene 
1.2 dichlorobenzene 
1.3 dichlorobenzene 
hexachlorobenzene 
2.4.6 t r i c h l o r o p h e n o l 
trichloronaphthalenes 

antimony t r i c h l o r i d e 
arsenic t r i c h l o r i d e 
benzoyl t r i c h l o r i d e 
alpha BHC 
d e l t a BHC 
carbon d i s u l f i d e 
chlorobenzene 
2- and 4-chlorotoluene 
copper 
1,2,4,5 tetrachlorobenzene 
pentachlorobenzene 
1,2,4 trichlorobenzene 
TCDD 
ace t i c acid 
benzoic ac i d 
1,1 dichloroethene 
dichlorophenol 
hexachlorocyclopentadiene 
naphthalene 
pentachlorophenol 
1,4 dichlorobenzene 
t e t r a c h l o r o e t h y l e n e 
2,4 dichlorophenol 
dichloronaphthalenes 
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PHYSICAL, CHEMICAL, AND BIOLOGICAL PROPERTIES 

Many hazardous chemicals (as defined by the Comprehensive 

Environmental Response Compensation and L i a b i l i t y Act, 

CERCLA) produced by Hooker Chemical were deposited i n Love 

Canal. These chemicals have various physical and chemical 

a t t r i b u t e s that make some more appropriate than others as 

chemical indicators of the release and extent of 

contamination i n the EDA. Six factors have been used to 

evaluate and select indicator chemicals for a i r and s o i l 

from those chemicals l i s t e d i n Table 9-1. These factors 

are: 

o Water s o l u b i l i t y 

o So i l binding properties 

o Biodegradability 

o Chemical s t a b i l i t y and r e a c t i v i t y 

o A n a l y t i c a l measurement at low levels 

o Ubiquity 

Water s o l u b i l i t y i s the measure of the maximum amount of a 

chemical which w i l l dissolve i n water for a given set of 

conditions (e.g., temperature and pressure). Although other 
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factors a f f e c t the concentration of a chemical i n water, the 

chemical's water s o l u b i l i t y provides ah indication of the 

maximum amount that may migrate. Therefore, chemicals with 

high s o l u b i l i t i e s w i l l dissolve readily i n groundwater and 

move at high concentrations with the groundwater; chemicals 

with low s o l u b i l i t i e s w i l l move at low concentrations with 

the groundwater. As the groundwater moves away from a chem

i c a l source, a dissolved chemical w i l l disperse and i t s con

centration w i l l decrease. I t i s , therefore, desirable tP 

look for chemicals with high s o l u b i l i t i e s that w i l l maintain 

measurable concentrations as the groundwater moves away from 

the chemical source. Generally, low molecular weight com

pounds are more soluble and, therefore, better indicator 

chemicals than high molecular weight compounds. 

The process of a chemical binding to (or adsorbing onto) 

s o i l retards and may even prevent migration from a contami

nant source. Inorganic chemicals.will chemically bind to 

clay substances w i t h i n s o i l . Organic compounds w i l l adsorb 

to s o i l with high natural organic material content. The 

extent to which a chemical w i l l sorb to s o i l i s defined as 

the chemical's adso r b t i v i t y . Chemicals with low 

adso r b t i v i t i e s w i l l t r a v e l further and faster i n the ground

water and w i l l be more suitable as vindicators than chemicals 

with high a d s o r b t i v i t i e s . 

Biodegradation and chemical i n s t a b i l i t y are factors i n f l u 

encing the longevity of chemical contaminants i n the 
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environment. Chemicals that are persistent i n the 

environment are better indicators of contaminant migration 

than chemicals that break down or are transformed i n t o other 

species. Biodegradation i s the process by which a chemical 

i s broken down to simpler molecules by bacteria and other 

microorganisms. A chemical which i s readily biodegraded 

w i l l not be a r e l i a b l e indicator of contaminant movement. 

Chemical i n s t a b i l i t y (or r e a c t i v i t y ) refers to the tendency 

of chemicals to react when they are i n contact with water, 

s o i l , a i r , heat, l i g h t , or other chemicals which may be i n 

the environment. In general, the more reactive a chemical, 

the less r e l i a b l e i t i s as an indicator chemical. The 

s t a b i l i t y of a chemical r e l a t i v e to the a n a l y t i c a l process 

i s also a factor i n choosing indicator chemicals. 

The a b i l i t y to measure low levels of a chemical i s another 

factor i n the choice of indicators. Chemicals that are d i f 

f i c u l t to measure using accepted, standard techniques are 

undesirable as indicators. 

"Ubiquity"- of a chemical refers to the frequency of i t s 

occurrence i n the environment from sources other than the 

suspected source ( i . e . , the Love Canal). The more assurance 

that a chemical i s unique to the source, the more r e l i a b l e 

that chemical i s as an indicator. I t i s necessary that 

indicator chemicals be Hooker and Love Canal specifi c . 

Chemicals that cannot be d i r e c t l y a t t r i b u t e d to Hooker 

processes are not suitable indicators. 
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Since the m i g r a t i o n pathways from Love Canal t o the EDA are 

not w e l l understood or charac t e r i z e d , i t i s d i f f i c u l t t o 

discuss the soi l - c h e m i c a l i n t e r a c t i o n s governing m i g r a t i o n . 

However, the cations from the metal c h l o r i d e s deposited 

(arsenic t r i c h l o r i d e , aluminum t r i c h l o r i d e , and antimony 

t r i c h o l o r i d e ) t y p i c a l l y , have low m i g r a t i o n p o t e n t i a l s due t o 

s o i l c a t i o n exchange. S o i l c a t i o n exchange would also 

i n h i b i t m i g r a t i o n of other metals such as copper and chro

mium. Organic chemicals w i t h extremely low water s o l u b i l 

i t i e s also have low m i g r a t i o n p o t e n t i a l . These chemicals 

include compounds such as hexachlorobenzene, 2,3,7,8-TCDD, 

hexachlorobutadiene; hexachlorocyclopentadiene, and 

tri c h l o r o n a p h t h a l e n e s . 

Many of the chemicals deposited by Hooker w i l l h y d r o l i z e or 

ox i d i z e i n groundwater or react w i t h s o i l and t h e r e f o r e are 

termed "unstable." Acid c h l o r i d e s and acid anhydrides and 

other r e a c t i v e compounds such as a c e t y l c h l o r i d e , benzyl 

c h l o r i d e , benzal c h l o r i d e , b e n z o t r i c h l o r i d e , benzochloro-

benzyl d i s u l f i d e , a c e t i c anhydride, and benzoyl c h l o r i d e are 

very unstable and, t h e r e f o r e , are not s u i t a b l e i n d i c a t o r s . 

Chemicals such as dichloropheriols, a c e t i c a c i d , toluene, 

benzene, and benzoic acid are r e a d i l y biodegradable by s o i l 

microorganisms and are not s u i t a b l e i n d i c a t o r chemicals. 

Niagara F a l l s i s a h i g h l y i n d u s t r i a l i z e d area w i t h a great 

number of p o t e n t i a l sources o f environmental contamination. 
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There are a large number of l a n d f i l l s and chemical disposal 

sites that have been used by a large number of d i f f e r e n t 

chemical industries. Chemicals such as benzene, chloroform, 

trichloroethylene, toluene, naphthalene, carbon d i s u l f i d e , 

tetrachloroethylene, dichloroethene, hexachloroethane, and 

1,4-dichlorobenzene (present i n mothballs) may exi s t at many 

locations at Niagara F a l l s . Locations chosen as comparison 

areas for any future study i n t h i s region could be exposed 

to numerous sources of these chemicals. Thus, these chemi

cals are unsuitable as indicator chemicals. 

The following chemicals are highly Hooker^specific, persis

tent i n the environment, and have s u f f i c i e n t l y high 

migration p o t e n t i a l i n groundwater, a i r , and s o i l to be 

considered as Love Canal indicator chemicals: 

o BHCs (lindane, the gamma isomer, may have been 

widely used i n the area as a pesticide) 

o Monochlorobenzene . 

o Dichlorobenzenes (except the para isomer) 

o Trichlorobenzenes 

o Tetrachlorobenzenes 

o Pentachlorobenzene 
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o Chloronaphthalenes 

o Dichlbronaphthalenes 

o Chlorotoluenes , 

o Trichlorophenols 

COMPARATIVE CRITERIA 

Those Hooker chemicals with unsatisfactory physical, chemi

c a l , or b i o l o g i c a l properties as well as ubiquitous 

chemicals are l i s t e d i n Table 9-2, while Table 9-3 provides 

a l i s t of chemicals (reported by NYSDEC) that have been 

found i n the i n f l u e n t to the Love Canal treatment plant. 

Table 9-4, attached at the end of t h i s appendix, provides 

some basic s t a t i s t i c s on the environmental data collected at 

Love Canal since December 1979, including the mean, maximum, 

and minimum concentrations, number of observations, and 

number of quantifiable r e s u l t s . . 

A variety of s t a t i s t i c a l tests were applied to the data 

collected at Love Canal a f t e r December 1979 to evaluate 

migration from the canal to the EDA. The tests were 

designed to indicate which chemicals showed decreasing con

centrations from Rings I and I I to the EDA. The tests used 

to show t h i s trend were as follows: 
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• 

Table 9-2 
PHYSICAL, CHEMICAL, BIOLOGICAL, 

AND UBIQUITOUS PROPERTIES 

he Hooker-specific chemicals l i s t e d below are i n a p p r o p r i a t e 
or use as marker chemicals f o r the f o l l o w i n g reasons: 

eactivity—Compounds l i s t e d w i l l hydrolyze or o x i d i z e i n 
roundwater or r e a c t w i t h s o i l : 

a c e t y l c h l o r i d e 
benzyl c h l o r i d e 
benzal c h l o r i d e 
b e n z o t r i c h l o r i d e 
a c e t i c anhydride 
benzoyl c h l o r i d e 

i o d e g r a d a b i l i t y — C h e m i c a l s l i s t e d w i l l be r a p i d l y 
iodegraded by microorganisms i n the s o i l : 

d ichlorophenol 
a c e t i c a c i d 
benzoic acid 

b i q u i t y — C h e m i c a l s l i s t e d could come from many sources i n 
he Niagara F a l l s area: 

benzene 
chloroform 
t r i c h l o r o e t h y l e n e 
toluene 
naphthalene 
carbon d i s u l f i d e 
t e t r a c h l o r o e t h y l e n e 
dichloroethene 
hexachloroethane 

ow M i g r a t i o n P o t e n t i a l — ^ h e f o l l o w i n g chemicals w i l l show 
ow m i g r a t i o n p o t e n t i a l i n groundwater and s o i l due t o 
a t i o n exchange ca p a c i t y , a d s o r p t i v i t y , and low water 
o l u b i l i t y : 

arsenic 
antimony 
copper ' 
chromium 
TCDD 
hexachlorobenzene 
tr i c h l o r o n a p h t h a l e n e s 

DR102/031 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Table 9-3 
CHEMICALS FOUND IN LOVE CANAL TREATMENT PLANT INFLUENT 

benzene 
chlorobenzene 
chloroform 
1,1,2,2 tetrachloroethane 
1,2 dichlorobenzene (O) 
1.2 t r a n - d i c h l o r o e t h y l e n e 
1,2,4 trichlorobenzene 
1.3 dichlorobenzene (M) 
1.4 dichlorobenzene (P) 
2 chloronaphthalene 
2 chlorophenol 
2,4,6 t r i c h l o r o p h e n o l 
4 chloro-3 methylphenol 
ethylbenzene 
hexachlorobutadiene (C46) 
methylene c h l o r i d e 
naphthalene 
phenol 
t e t r a c h l o r o e t h y l e n e 
toluene 
t r i c h l o r o e t h y l e n e 
carbon t e t r a c h l o r i d e 
4,4 DDT 
bi s (2-et hexyl) phthalate 
d i - n - b u t l y p hthalate 
d i - n - o c t y l phthalate 
endosulfan s u l f a t e 
hexachlorobenzene 

"- WDR102/032 

alpha BHC 
d e l t a BHC 
gamma BHC 
pyrene 
flouranthene 
1,2 dichloropropane 
1,1,2 t r i c h l o r o e t h a n e 
2,4 dichlorophenol 
2,4 dimethylphenol 
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TABLE 9-4: LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEDIUM=AIR (UG/M3) 

LOC INSIDE EDA 

1 1 « IttquAN-l 
|« OBSlQUAN I/90BS 1 MIN 

1 
1 

1 
MAX 1 

1 
MEDIAN 1 

1 
MEAN ISTD OF CONC 

r t . r u r r . i ~ — 1 1 1 I I I I 1 

A-A(PRIME)-
DICHLOROXYLENE<0,M,P> 

--I 1 
1 1 
1 6271 

1 
1 

6261 1 

1 
1 

00 1 0 

1 
1 

051 

1 
1 

0.931 

1 
1 

0.141 

1 
1 

0.271 0.20 

A, A, 2,6-TETRACHLOROTOLUENE 1 39*1 01 0 00 1 NA| NAl NAl NAl NA 

ALPHA-BHC 1 6321 Ol 0 00 1 NA| NAl NAl NAl NA 

ALPHA-CHLOR0T0LUENE 1 8991 Ol 0 00 1 NA I NAl NAl NA| NA 

ANTIMONY 1 1221 Ol 0 00 1 NA| NAl NAl NAl NA 

ARSENIC 1 1221 Ol 0 00 I NA| NAl NAl NAl NA 

BENZENE 1 10191 5211 0 511 0 111 40.071 4.891 5.901 3.74 

BERYLLIUM 1 1221 0 031 0 ool o.ool 0.001 o.ool 0.00 

C-56 1 6331 Ol 0 ool NAl - NAl NAl NAl NA 

CADMIUM 1 1221 571 0 471 0 ool o.ool o.ool o.ool 0.00 

CARBON TETRACHLORIDE 1 9021 411 0 051 2 411 76.771 3.751, 8.681 14.82 

CHLOROBENZENE 1 9001 41 0 ool 3 241 3.481 3.271 3.311 0.11 

CHLOROFORM 1 9801 61 0 Oil 1 501 3.00| 2.501 2.331 0.52 

CHROMIUM 1 1221 361 0 301 0 ool o.ool o.ool o.ool 0.00 

COPPER 1 1221 1211 0 991 0 ool 0.061 0.011 0.011 0.01 

DICH LOROMETHANE 1 8981 Ol 0 ool NAl NAl NAl NAl NA 

GAMMA-BHC 1 6341 11 0 ool 0 10| o.iol o.iol o.iol NA 

HEPTACHLOR 1 6301 Ol 0 ool NAl NAl NAl NAl NA 

HEXACHLORO-1,3-BUTADIENE 1 6341 Ol 0 ool NAl NAl NAl NAl NA 

HEXACHLOROBENZENE 1 6331 ol 0 ool NAl NAl NAl NAl NA 

LEAD 1 1221 1071 0.881 0 ool 0.021 o.ool o.ool 0.00 

M-XYLENE 1 899| Ol 0 ool NAl NAl NAl NAl NA 

NICKEL 1 1221 901 0 741 0 ool o.ool o.ool o.ool 0.00 

(CONTINUED) 
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TABLE 9-4: LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEDIUM=AIR (UG/M3) 

LOC INSIDE EDA 

I I t UQUAN-I 
|« OBSlQUAN 1/flOBS I 

1 
MIN 1 

1 
MAX 1 

1 
MEDIAN 1 

1 
MEAN ISTD OF CONC 

CHEMICAL 1 1 • i 
1 
l 

1 
1 

1 
1 

1 
I 

1 
| 

1 
1 

O-CHLOROBENZALDEHYDE 1 9001 1 
01 

0. 
1 

ool 
I 

NAl 
i 

NAl NAl 
i 

NAl NA 

O-XYLENE 1 8991 01 0. ool NAl NAl NAl NA 1 NA 

OCTAFLUOROTOLUENE 
(PERFLUOROTOLUENE ) 

1 1 
1 1241 

1 
1211 0. 

1 
981 

1 
10.201 

1 
37.411 

1 
17.131 

1 
17.741 3.27 

P-CHLOROBENZALDEHYDE 1 9001 Ol 0 ool NAl NAl NAl NAl NA 

P-XYLENE I 609| 01 0. ool NAl NAl NAl NAl NA 

PENTACHLOROBENZENE I 6311 11 0 ool 0.081 0.081 0.081 0.081 NA 

PENTACHLORONITROBENZENE 1 6331 01 0 ool NAl NAl NAl NAl NA 

PHENOL 1 894| °' 0 ool NAl ; NAl NAl NAl NA 

TETRACHLOROETHENE 1 10181 589| 0 581 2.271 158.321 5.541 9.881 12.70 

TOLUENE 1 10171 4301 0.42| 2.27| 484.481 12.121 18.001 34.84 

TOTAL SUSPENDED PARTICULATES 
(TSPI 

1 1 
1 1071 

1 
1071 1 

1 
ool 

1 
0.011 

1 
14.901 

1 
1.201 

1 
1.46.1 1.53 

ZINC 1 1221 231 0 19| O.Oll 0:021 O.Oll 0.00 

1.1-DICHLOROETHANE 1 8961 01 0 ool NAl NAl NAl NAl NA 

1,1-DICHLOROETHENE 1 8961 01 0 ool NAl NAl NAl NAl NA 

1,2 DICHLOROETHENE 1 8951 01 0 ool NAl NAl NAl NAl NA 

1,2-DIBROMOETHANE 1 902| 11 0 ool 4.821 4.821 4.821 4.821 NA 

1,2-DICHLOROBENZENE 1 9011 1351 0 151 1.171 68.421 5.441 9.781 12.80 

1,2-DICHLOROETHANE 1 9011 01 0 ool NAl NAl NAl NAl NA 

1,2,3-TRICHL0R0BENZENE 1 7041 21 0 ool 0.111 0.211 0.161 0.161 0.07 

1,2,3,4-TETRACHLOROBENZENE 1 6341 101 0 021 0.051 0.411 0.161 0.201 0.12 

1,2,3,5-TETRACHLOROBENZENE 1 6321 ol 0 ool NAl NAl NAl NAl NA 

1,2,4-TRICHLOROBENZENE 1 7031 01 0 ool NAl NAl NAl NAl NA 

(CONTINUED) 
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TABLE 9-4: LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEDIUM=AIR (UG/M3) 

LOC INSIDE EDA 

! 
1 1 ft IflQUAN-l 
Ift OBSlQUAN 1/flOBS I MIN 

1 
1 

1 
MAX I 

1 
MEDIAN | MEAN 

1 
ISTD OF 

1 
CONC I 

(CHEMICAL 1 | | | 1 I I 1 1 

11,2,4,5-TETRACHLOROBENZENE 
-1 1 
1 6341 

1 
01 0 

1 
ool 

1 
NAl 

1 " 
NAl 

1 
NAl 

1-
NAl 

1 
NAl 

11,3-BUTADIENE, 
1PENTACHLOROIISOMERS) 

1 1 
1 3411 

1 
Ol 0 

1 
ool 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

11,3,5-TRICHLOROBENZENE 1 7031 11 0 ool 0 .091 0.09| 0.091 0 .091 NAl 

11 ,4-DICHL0R0BENZENE 1 8991 551 0 061 2 .211 25.271 4.831 7 .341 6.18| 

12-CHLOROTOLUENE 1 9011 1051 0 121 2 151 7.591 2.691 3 .141 l.Oll 

12,3,7,8-TETRACHL0R0DIBENZ0-P-
IOIOXIN 

1 1 
1 31 

1 
01 0 

1 
ool 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

12,4-DICHLOROTOLUENE 1 900| Ol 0 ool NAl NAl NAl NAl NAl 

12,4,5-TRICHLOROPHENOL 1 6321 Ol 0 ool NAl NAl NAl NAl NAl 

I4-CHL0R0T0LUENE 1 9011 651 0 07| 2 261 5.431 2.701 3 041 0.74| 
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TABLE 9-4: LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEDIUM=AIR (UG/M3) 

LOC RINGS 1 AND 2 

I | # ISQUAN-I I I I I I 
I* OBSlQUAN I/ROBS I MIN I MAX I MEDIAN I MEAN ISTDOFCONCl 

CHEMICAL 1 1 
I 1 

1 
I 

1 
1 

1 
| 

1 
| 

1 
I 

1 
1 

1 
1 

A-A(PRIME>-
1 • 
1 1 

1 

1 1 1 1 1 
0.361 

1 
321. 

1 
0.201 DICHLOROXYLENE(0,M,P) 1 731 731 1. ool 0 06 1 0.711 

1 
0.361 0 

1 
321. 

1 
0.201 

A,A,2,6-TETRACHLOROTOLUENE 1 411 Ol 0. ool NAl NAl NAl NAl NAl 

ALPHA-BHC 1 721 01 0. ool NAl NAl NAl NAl NAl 

ALPHA-CHLOROTOLUENE 1 1201 01 0. ool NAl NAl NAl NAl NA| 

ANTIMONY 1 10) 01 0. ool NAl NAl NAl NAl NAl 

I ARSENIC 1 101 01 0. ool NAl NAl NAl NAl NAl 

BENZENE 1 160| 851 0. 531 2 411 1780.001 6.19| 63 881 270.081 

1 BERYLLIUM 1 101 Ol 0. ool NAl NA 1 NAl NAl NAl 

IC-56 1 731 01 0 ool NAl NAl NAl NAl NAl 

1 CADMIUM 1 103 41 0 401 0 .001 o.ool o.ool 0 .ool o.ool 

1 CARBON TETRACHLORIDE 1 1601 71 0 041 2 .ool 3.821 3.001 2 .901 0.891 

ICHLOROBENZENE 1 1601 251 0 161 3 .151 „. 940.001 38.001 135 .761 250.891 

1 CHLOROFORM 1 1201 01 0 ool NAl NAl NAl NAl NAl 

1 CHROMIUM 1 101 41 0 401 0 .001 o.ool o.ool 0 .001 o.ool 

1 COPPER 1 91 1 ool 0 .001 O.Oll o.ool 0 .001 o.ool 

IDICHLOROMETHANE 1 1201 01 0 ool NAl NAl NA) NAl NAl 

1GAMMA-BHC 1 731 Ol 0 ool NAl NAl NAl NAl NAl 

IHEPTACHLOR 1 721 Ol 0 ool NAl NAl NAl NAl NAl 

lHEXACHLORO-1,3-BUTADIENE . _ 1 721 01 0 ool NAl NAl NAl ' NAl NAl 

1HEXACHLOROBENZENE 1 731 01 0 .001 NAl NAl NAl NAl NAl 

1 LEAD 1 101 81 0 80| 0 .001 o.ool o.ool 0 .ool o.ool 

IM-XYLENE 1 1201 Ol 0 .001 NAl HA| NAl NAl NAl 

|M,P CHLOROTOLUENE 1 391 22 1 0 .561 17 .001 2130.001 265.001 415 .141 484.021 

(CONTINUED > 
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TABLE 9-4: LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEDIUM=AIR (UG/M3) 

LOC RINGS 1 AND 2 

I | * IffqUAN-l 
l« OBSlQUAN I/HOBS 1 

1 
MIN 1 

1 
MAX I 

1 
MEDIAN 1 

1 
MEAN 1STD OF CONC 

CHEMICAL — - 1 — 1 - -. 1 1 1 1 1 1 

NICKEL 
-1 1 
1 101 

1 
61 

1 
0.601 

1 
o.ool 

1 
o.ool 

1 

o.ool 
1 

o.ool 0.00 

O-CHLOROBENZALOEHYDE 1 1201 ol o.ool NAl NAl NAl NAl NA 

O-XYLENE 1 1201 01 o.ool NAl NAl NAl NAl NA 

OCTAFLUOROTOLUENE 
(PERFLUOROTOLUENE) 

1 1 
1 261 

1 
261 

1 
1.001 

1 
10.871 

1 
19.191 

1 
16.771 

1 
16.371 1.78 

P-CHLOROBENZALDEHYDE 1 1201 Ol o.ool NAl NAl NAl NAl NA 

P-XYLENE 1 811 Ol o.ool NAl NAl NAl NAl NA 

PENTACHLOROBENZENE 1 731 01 o.ool NAl NAl NAl NAl NA 

PENTACHLORONITROBENZENE 1 721 01 o.ool NAl NAl . NAl NAl NA 

PHENOL 1 1201 01 o.ool NAl NAl NAl NAl NA 

TETRACHLOROETHENE 1 1601 911 0.571 1.001 220.001 8.011 22.891 37.16 

TOLUENE 1 1591 80| 0.501 2.431 14110.001 18.991 524.521 1985.58 

TOTAL SUSPENDED PARTICULATES 
(TSP» 

1 1 
1 91 

1 
91 

1 
1.001 

1 
0.651 

1 
2.58) 

1 
1.87| 

1 
1.701 0.63 

ZINC 1 101 11 o.iol O.Oll O.Oll 0.011 O.Oll NA 

1,1-DICHLOROETHANE 1 1201 01 o.ool NAl NAl NAl NAl NA 

1»1-DICHLOROETHENE 1 1201 01 o.ool NAl NAl NAl NAl NA 

1,1,2,2-TETRACHLOROETHANE 1 401 51 0.131 1.001 5.001 2.001 2.601 1.82 

1,2 DICHLOROETHENE 1 120| Ol o.ool NAl NAl NAl NAl NA 

1,2-DIBROMOETHANE 1 1201 Ol o.ool NAl NAl NAl NAl NA 

1i2-DICHLOROBENZENE 1 1201 61 0.051 4.781 81.441 5.481 20.351 30.48 

1,2-DICHLOROETHANE 1 1201 01 o.ool NAl NA) NAl NAl NA 

1,2,3-TRICHLOROBENZENE 1 791 01 o.ool NAl NAl NAl NAl NA 

1,2,3,4-TETRACHLOROBENZENE 1 731 31 0.041 0.031 o.iol 0.031 0.051 0.04 

(CONTINUEO) 
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TABLE 9 -4: LOVE CANAL DATA 
ALL STUDIES 

MEDIUM=AIR (UG/M3) 

SUMMAR 

LOC RINGS I AND 2 

! 
I 1 « |»QUAN-| 
I t OBSlQUAN 1/ttOBS I 

1 
MIN 1 MAX 

1 
1 

1 
MEDIAN I 

1 
MEAN , ISTD 

1 
OF CONC I 

1 CHEMICAL 1 1 
1 I 

1 
I 

1 
| 

1 
| 

1 
| 

1 1 
| 

1 
j 

11,2.3,5-TETRACHLOROBENZENE 1 721 ol 0. 
i 

ool NAl ! lAl NAl NAl NAl 

11,2,4-TRICHLOROBENZENE 1 791 ol 0. ool NAl 1 IAI NAl NAl NAl 

1 1,2,4,5-TETRACHLOROBENZENE 1 721 ol 0. ool NAl lAl NAl NAl NAl 

11,3-BUTAOIENE, 
I PENTACHLORO(ISOMERS) 

1 1 
1 30| 

1 
ol 0. 

1 
ool 

1 
NAl 

. f i 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

11,3,5-TRICHLOROBEHZENE 1 791 ol 0. ool NAl NAl NAl NAl NAl 

11,4-DICHL0R0BENZENE 1 120| 31 0 021 4.631 21.381 7.541 11.191 8.951 

12-CHLOROTOLUENE 1 160| 391 0 241 2.321 2720.001 186.521 435.441 616.081 

|2,3,7,8-TETRACHL0R0DIBENZ0-P-
IDIOXIN 

1 1 
1 11 

1 
Ol 0 

1 
ool 

1 
NAl 

; 1 
. NAl 

1 
NAl 

1 
NAl 

1 
NAl 

12,4-DICHLOROTOLUENE 1 1201 01 0 ool NAl NAl NAl NAl NAl 

12,4,5-TRICHLOROPHENOL 1 731 Ol 0 ool NAl NAl NAl NAl NAl 

14-CHLOROTOLUENE 1 1201 151 0 131 2.421 319.691 15.091 59.571 95.831 
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TABLE 9-4: LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEDIUM=SOIL (UG/KG) 

LOC INSIDE EDA 

1 I * IHQUAN-I 
1* OBSlQUAN l/ROBS I 

1 
MIN 1 

1 
MAX 1 

1 
MEDIAN I MEAN 

1 
ISTD OF CONC 

CHEMICAL I I I 1 
1 1 1 1 

1 
I 

1 
I 

1 
I 

1 
1 

ACENAPHTHENE 1 1341 11 O.Oll 
1 

26.001 
1 

26.001 
1 

26.001 26 
l 

ool 
NA 

ACENAPHTYLENE 1 1341 11 O.Oll 16.001 16.001 18.001 18 ool NA 

ACROLEIN I 275| 0| O.OOl NA I NAl NAl NA| NA 

ACRYLONITRILE 1 2751 Ol 0 ool NAl NAl NAl NAl NAl 

ALORIN 1 1301 51 0 041 2 ool 8 .001 4 .001 4.401 2.301 

ALPHA-BHC 1 1301 71 0 051 2 70| 150 .001 10 .001 44.391 57.361 

ALPHA-CHLOROTOLUENE 1 2751 01 0 ool NAl NAl NAl NAl NAl 

AMERICIUM-241 1 1281 Ol 0 ool NAl NAl NAl NAl NAl 

ANTHRACENE 1 1341 61 0 041 2 ool 57 .001 21 .ool 26.831 22.201 

ANTIMONY 1 1311 201 0 151 1300 ool 26000 .ool 11000 .001 12290.001 7191.511 

ARSENIC 1 1631 163| 1. ool 1900 ool 74000 .001 13000 .001 16522.701 10570.311 

BARIUM 1 1381 1361 0. 991 11000 ool 580000 .001 77000 .001 81562.501 66544.511 

BENZENE 1 2561 0. 04| 8 ool 147 ool 25 .001 45.691 45.111 

BENZIDINE 1 1371 01 0. ool NAl NAl NAl NAl NAl 

BENZOIA)ANTHRACENE 1 1341 141 0. 101 14 ool 1200 ool 90 .001 205.641 313.151 

BENZO(A)PYRENE 1 1341 71 0. 051 2 ool 320 ool 66 .ool 104.711 112.121 

BENZCM B )FLUORANTHENE 1 1331 Ol 0. 001 NAl NAl NAl NAl NAl 

BENZO(G,H,I)PERYLENE 1 1341 31 0. 021 7 ool 62 ool 20 .ool 29.671 28.751 

BENZOIK )FLUORANTHENE 1 1321 71 0. 051 13 00| 1400 ool 260 .001 357.001 484.241 

BERYLLIUM 1 1391 1311 0. 94| 220 ool 6600 ool 550 .001 604.501 553.121 

BETA-BHC 1 1301 131 0. 101 5 ool 950 ool 14 .ool 117.001 261.161 

BIS(2-CHLOROETHOXY)METHANE 1 1341 Ol 0. ool NAl NAl NAl NAl NAl 

BIS(2-CHLOROETHYL1ETHER 1 1331 01 0. ool NAl NAl NAl . NAl NAl 

(CONTINUED) 
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TABLE 9-4: LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEDIUM=SOIL (UG/KG1 

LOC INSIDE EDA 

I I « lUQUAN-l I I I I 
18 OBSlQUAN I/SOBS I MIN I MAX I MEDIAN I MEAN ISTD OF CONC 

CHEMICAL I I I I I I I I 
. — | I I I I I I 

BIS(2-CHLOROISOPROPYL)ETHER 1 1331 01 0. ool NAl NAl NAl NAl NA 

BROMOCH LOROMETHANE 1 Z75I Ol 0. ool NAl NAl NAl NAl NA 

BROMODICHLOROMETHANE 1 2751 11 0. ool 12 ool 12 ool 12 ool 12 ool NA 

BROMOFORM 1 2751 11 0. ool 15 ool 15 ool 15 ool 15 ool NA 

BROMOMETHANE 1 2751 °l 0. ool NAl NAl NAl NAl NA 

C-56 1 1341 Ol 0. ool NAl NAl NAl NAl NA 

CADMIUM 1 1541 201 0. 131 690 ool 2300 ool 1200 ool 1354 501 474 77 

CARBON TETRACHLORIDE 1 2751 51 0. 021 4 ool 7 00 1 6 ool 6 ool 1 22 

CESIUM-137 1 1281 21 0. 021 0 08| 0 151- 0 111 0 111 0 05 

CHLORDANE 1 1301 51 0. 041 21 ool 169 ool 91 ool 83 201 62 04 

CHLOROBENZENE 1 2741 21 0. Oil 3 ool 3 .001 3 ool 3 ool 0 00 

CHLOROETHANE 1 2751 01 0. ool NAl NAl NAl NAl NA 

CHLOROFORM 1 2751 361 0. 131 2 ool 45 .ool 8 ool 10 891 1" 80 

CHLOROMETHANE 1 2751 01 0. ool NAl NAl NAl NAl NA 

CHROMIUM 1 1651 1651 1. ool 3500 ool 181000 .ool 16000 ool 20163 641 18618 .73 

CHRYSENE 1 1341 15| 0. 111 10 00| . 3300 .ool 210 ool 797 ool 1164 .25 

CIS-1,2-DICHLOROETHENE 1 2751 ol 0. ool NAl NAl NAl NAl NA 

COPPER 1 1651 1651 1. ool 6900 ool 280000 .001 18000 ool 21486 061 27482 .25 

ODD 1 1301 el 0 06 1 10 ool 164 .001 94 ool 93 .001 42 .16 

DDE 1 1301 211 0 161 1 ool 170 .001 14 ool 42 591 47 .45 

DDT 1 1301 61 0 051 1 ool 1020 .ool 75 ool 221 .171 394 .22 

DELTA-BHC 1 1301 121 0 091 2 ool . 270 .001 4 50| 26 .501 76 .70 

DI(2-ETHYLHEXYL)PHTHALATE 1 121 121 1 ool 220 ool 8000 .001 1900 .ool 3117 .501 2683 .60 

(CONTINUED) 
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TABLE 9-4: LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEDIUM=SOIL (UG/KG) 

IOC INSIDE EDA 

I | f f IBQUAN-I 
Iff OBSlQUAN l/SOBS I 

1 
MIN 1 MAX 

1 
1 

1 
MEDIAN I 

1 
MEAN ISTD OF CONC 

CHEMICAL 1 1 1 
| 

1 
1 

1 1 
| 

1 
| 

1 

DIBENZOt A »H)ANTHRACENE 1 1341 Ol 0 
1 

ool NAl ! lAl NAl NAl NA 

DIBROMOCH LOROMETHANE 1 2741 11 0 ool 19.001 19. 101 19.001 19.001 NA 

DICHLOROMETHANE 1 4| 41 1 ool 2300.001 5900. 101 5400.001 4750.001 1700.00 

DIELDRIN 1 1301 31 0 02| 5.00| 150. 101 38.001 64.331 76.00 

DIOCTYL ESTER PHTHALIC ACID 1 101 101 1 ool 220.001 600. 101 340.001 370.001 133.75 

ENDOSULFAN I 1 1301 01 0 ool NAl 1 (Al NAl NAl NA 

ENDOSULFAN I I 1 1301 41 0 031 6.001 47. 10 1 24.001 25.251 17.50 

ENDOSULFAN SULFATE 1 1301 Ol 0 ool NAl NAl NAl NAl NA 

ENDRIN 1 1301 111 0 081 1.001 216.i )0| 96.001 93.241 67.65 

ETHYL BENZENE 1 2751 Ol 0 ool NAl NAl NAl NAl NA 

FLUORANTHENE 1 1341 211 0 161 2.20| 3700.001 40.001 339.171 812.04 

FLUORENE 1 1341 31 0 021 14.001 52.001 16.001 27.331 21.39 

GAMMA-BHC 1 1301 51 0 041 l.OOl 9.001 4.001 4.401 2.97 

HEPTACHLOR 1 1301 41 0 031 1.601 3.001 2.501 2.401 0.61 

HEPTACHLOR EPOXIDE 1 1301 11 0 Oil 5.00| 5.00) 5.001 5.001 NA 

HEXACHLORO-1,3-BUTADIENE 1 1331 01 0 ool NAl NAl NAl NA| NA 

HEXACHLOROBENZENE 1 1331 01 0 ool NAl NAl NAl NAl NA 

HEXACHLOROETHANE 1 1331 01 0 ool NAl NAl NAl NAl NA 

INDEHO(1,2,3-CDIPYRENE 1 1341 31 0 021 6.001 75.001 30.001 37.001 35.03 

K-STABLE POTASSIUM 1 128| 1271 0. 99| o.ool 0.021 O.Oll O.Oll 0.00 

LEAD 1 1651 159| 0. 961 9000.001 430000.001 20000.001 30199.371 39249.80 

M-XYLENE 1 2751 ol 0. ool NAl NAl NAl NAl NA 

MERCURY 1 1391 1261 0. 911 9.001 2600.001 38.001 84.971 283.99 

(CONTINUED) 
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TABLE 9-4: LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEDIUM=SOIL (UG/KG) 

LOC INSIDE EDA 

| | « IffQUAN-l I I I I I 
IS OBSlQUAN I/SOBS I MIN I MAX I MEDIAN I MEAN ISTD OF CONC I 

CHEMICAL 1 
I 

1 
1 

1 | 
1 
1 

1 
| 

1 
| 

1 1 
1 

1 
| 

MIREX 1 
I 

130| 
i 

11 0. oil 66 ool 66 ool 66.001 66.001 NAl 

N-NITROSO-DI-N-PROPYLAMINE 1 1331 ol 0. ool NAl NAl NAl NAl NAl 

N-NITROSODIMETHYLAMINE 1 1331 Ol 0 ool NAl NAl NAl NAl NAl 

N-NITROSODIPHENYLAMINE 1 1331 ol 0 ool NAl NAl NAl NAl NAl 

NAPHTHALENE * 1 1341 31 0 02 1 100 ool 198 ool 160.001 152.671 49.411 

NICKEL . 1 1651 1651 1 ool 4700 ool 54000 ool 20000.001 20346.061 6740.631 

NITROBENZENE 1 1331 01 0 ool NAl NAl NAl NAl NAl 

IO-XYLENE 1 2751 ol 0 ool NAl NAl NAl NAl NAl 

1P-XYLENE 1 2761 Ol 0 ool NA| NAl NAl NAl NAl 

IPENTACHLORONITROBENZENE 1 1341 01 0 ool NAl NAl NAl NAl NAl 

| . — ;— + - - +- + • — • • •—- j.. + -------—-1 
1PENTACHLOROPHENOL 1 1331 b oil 37 .001 37 ool 37.001 37.001 NAl 

IPHENANTHRENE 1 1341 121 0 091 10 .ool 708 .001 64.501 201.251 261.101 

1 PHENOL 1 1331 Ol 0 ool NAl NAl NAl NAl NAl 

1POLYCHLORINATED BIPHENYL 
KAROCLOR 1016) 

1 
1 

1 
1301 

1 
01 0 

1 
ool 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

1POLYCHLORINATED 
|BIPHENYL(AROCLOR 1221) 

1 
1 

1 
130| 

1 
Ol 0 

1 
ool 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

1POLYCHLORINATED 
|BIPHENYL(AROCLOR 1232) 

1 
1 

1 
130| 

1 
Ol 0 

1 
ool 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

1POLYCHLORINATED 
|BIPHENYL(AROCLOR 1242) 

1 
1 

1 
130| 

1 
ol 0 

1 
ool 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

1POLYCHLORINATED 
|BIPHENYL(AROCLOR 1248) 

1 
• 

1 
130| 

1 

°l 0 
1 

.001 
1 

NAl 
1 

NAl 
1 

NAl 
1 

NAl 
1 

NAl 

1POLYCHLORINATED 
jBIPHENYL!AROCLOR 1254) 

1 
1 

1 
1301 

1 
101 0 

1 
.081 10 

1 
.001 35 

1 
.00) 

1 
17.501 

1 
19.001 

1 
6.831 

1POLYCHLORINATED 
|BIPHENYL(AROCLOR 1260) 

1 
1 

1 
1301 

1 
ol 0 

1 
.ool 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

(CONTINUED) 
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TABLE 9-4: LOVE CANAL DATA SUMMARY 
ALL STUDIES 

ME0IUM=SOIL (UG/KG) 

LOC INSIOE EOA 

1 | « IttQUAN-l 
It OBSlQUAN |/tOBS 1 

1 
MIN 1 

1 
MAX I 

1 
MEDIAN 1 

1 
MEAN ISTD OF CONC 

CHEMICAL 1 1 
i 1 

1 1 • 1 
I 

1 

• . 
1 
i 

1 
i 

PYRENE 1 1 
1 1341 

| 
161 

1 

0.121 
1 

14.001 
1 

8500.001 
1 

117.501 
1 

713.061 
2089.10 

RADIUM-226 1 1281 127| 0.991 0.261 5.781 0.511 0.581 0.50 

RADIUM-228 1 1281 791 0.621 0.321 1.161 0.661 0.691 0.19 

SELENIUM 1 1331 Ol o.ool NAl NAl NAl NAl NA 

SILVER 1 1351 831 0.611 500.001 3700.001 990.001 1166.871 534.68 

TETRACHLOROETHENE 1 2761 21 O.Oll 4.001 6.001 5.001 5.00| 1.41 

TETRACHLOROTOLUENE 1 ?1| 11 O.Oll 8.001 8.001 8.001 8.001 NA 

THALLIUM 1 1651 281 0.171 610.001 22000.001 8550.001 8978.931 4737.79 

TOLUENE 1 2741 11 o.ool 1.501 1.501 1.501 1.501 NA 

TOXAPHENE 1 1301 Ol o.ool NAl NAl NAl NAl NA 

TRANS-I,2-DICHLOROETHENE 1 2751 91 0.031 8.001 17.001 13.001 12.441 2.92 

TRANS-1,3-DICHLOROPROPENE 1 275! 11 o.ool 4.201 4.201 4.20| 4.201 NA 

TRICHLOROETHYLENE 1 2751 21 0.011 1.001 17.001 9.001 9.001 11.31 

TRICHLOROFLUOROMETHANE 1 2741 231 0.081 10.ool 66.001 16.001 23.351 16.08 

VINYL CHLORIDE 1 2751 01 o.ool NAl NAl NAl NAl NA 

ZINC 1 166| 1661 1.001 2800.001 490000.001 62000.001 70406.631 46981.18 

1-CHL0R0-4-
(TRIFLUOROMETHYLIBENZENE 

1 1 
1 1341 

1 
01 

1 
o.ool 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl NA 

1,1-DICHLOROETHANE 1 2751 01 o.ool NAl NAl NAl NAl NA 

1,1-DICHLOROETHENE 1 2751 121 0.041 5.001 34.00| 10.501 16.081 11.08 

1,1.1-TRICHLOROETHANE 1 2751 01 o.ool NAl NAl NAl NAl NA 

1,1,2-TRICHLOROETHANE 1 2751 Ol o.ool NAl NAl NAl NAl NA 

1,1,2,2-TETRACHLOROETHANE 1 2751 Ol o.ool NAl NAl NAl - NAl NA 

1,2 DICHLOROETHENE 1 1031 ol o.ool NAl NAl NAl NA| NA 

(CONTINUED) 
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TABLE 9-4: LOVE CAHAL DATA SUMMARY 
ALL STUDIES 

MEOIUM=SOIL (UG/KG) 

LOC INSIDE EDA 

I I It |»QUAN-| I I I I I 
I* OBSlQUAN I/80BS I MIN I MAX I MEDIAN I MEAN ISTD OF CONC I 

CHEMICAL 1 
| 

1 
1 

01 

1 
1 

1 
1 

1 
| 

1 
| 

1 
I 

1 
1 

1,2-DIBROMOETHANE 
2751 

1 
1 

01 0. ool NAl NAl NAl NAl NAl 

1,2-DICHLOROBENZENE 1331 21 0. 021 2 ool 130 ool 70.001 70.001 96.171 

1,2-DICHLOROETHANE 2751 01 0. ool NAl NAl NAl NAl NAl 

1,2-DICHLOROPROPANE 2751 01 0 bol NAl NAl NAl NAl NAl 

1,2-DIPHENYLHYDRAZINE 1 1341 01 0 ool NAl NAl NAl NAl NAl 

1,2,3-TRICHLOROBENZENE 1 1331 01 0 ool NAl NAl NAl NAl NAl 

1,2,3,4-TETRACHLOROBENZENE 1 1341 21 0 oil 16 ool 440 ool 228.001 228.001 299.811 

11,2,4-TRICHL0R0BENZENE 1 1331 11 0 oil 33 ool 33 .001 33.001 .33.001 NAl 

11,2,4,5-TETRACHLOROBENZENE 1 1341 Ol 0 ool NAl NAl NAl NAl NAl 

11,3-DICHLOROBENZENE 1 1331 Ol 0 ool NAl NAl NAl NAl NAl 

11,3,5-TRICHLOROBENZENE 1 1331 Ol 0 ool NAl NAl NAl NAl NAl 

11,4-DICHLOROBENZENE 1 1331 21 0 021 20 .001 178 .001 99.001 99.001 111.721 

12-CHLORONAPHTHALENE 1 1351 11 0 oil 340 .001 340 .001 340.001 340.001 NAl 

12-CHLOROPHENOL 1 1331 Ol 0 ool NAl NAl NAl NAl NAl 

12-CHLOROTOLUENE 1 2751 Ol 0 .001 NAl NAl NAl NAl NAl 

I2-METHYL-4.6-DINITR0PHEN0L 1 1331 01 0 .001 NAl NAl NAl NAl NAl 

12-NITROPHENOL 1 1331 01 0 .001 NAl NAl NAl NAl NAl 

|2,3-0ICHL0R0PR0PENE-1 1 2751 01 0 .ool NAl NAl NAl NAl NAl 

12,3,6-TRICHLOROPHENOL 1 911 Ol 0 .001 NAl NAl NAl NAl NAl 

12,3,7,8-TETRACHL0R0DIBENZ0-P-
IDIOXIN 

1 1 
1 51 

1 
Ol 0 

1 
.ool 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

I 2,4-DICHLOROPHENOL 1 1331 01 0 .001 NAl NAl NAl NAl NAl 

12 ,4-DICHLOROTOLUENE 1 1331 Ol 0 .ool NA| NAl NAl NAl NAl 

12,4-DIMETHYLPHENOL 1 1331 Ol 0 .ool NAl NAl NAl NAl NAl 

(CONTINUED I 
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TABLE 9-4: LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEDIUM=SOIL (UG/KG) 

LOC INSIDE EDA 

| I « lOQUAN-l 
IS OBSlQUAN I/90BS I 

1 
MIN 1 

1 
MAX 1 

1 
MEDIAN 1 

1 
MEAN ISTD OF CONC 

CHEMICAL 1 1 1 
| 

1 
1 

1 
1 

1 
| 

1 
| 

1 

2,4-DINITROPHENOL 1 1331 01 
1 

o.ool NAl NAl NAl NAl NA 

2,4-DINITR0T0LUENE 1 1331 01 o.ool NAl NAl NAl NAl NA 

2,4,6-TRICHLOROANILINE 1 1341 01 o.ool NAl NAl NAl NAl NA 

2,4,6-TRICHLOROPHENOL 1 1331 01 o.ool NAl NAl NAl NAl NA 

2,6-DINITROTOLUENE 1 1341 01 o.ool NAl NAl NAl NAl NA 

3-CHLOROPHENOL 1 911 01 o.ool NAl NAl NAl NAl NA 

3-CHLOROTOLUENE 1 2751 ol o.ool NAl NAl NAl NAl NA 

3,3-DICHLOROBENZIOIN? 1 1341 ol o.ool NAl NAl NAl NAl NA 

4-BR0M0PHENYLPHENYLETHER 1 1331 01 o.ool NAl NAl NAl NAl NA 

4-CHL0RO-3-METHYLPHENOL 1 1331 01 o.ool NAl NAl NAl NAl NA 

4-CHL0R0PHEN0L 1 911 ol o.ool NAl NAl NAl NAl NA 

4-CHL0R0PHENYLPHENYL ETHER 1 1331 ol o.ool NAl NAl NAl NAl NA 

4-CHLOROTOLUENE 1 2751 ol o.ool NAl NAl NAl NAl NA 

4-WTR0PHEN0L 1 1331 ol o.ool NAl NAl NAl NAl NA 
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TABLE 9-4 : LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEOIUN=SOIL (UG/KG) 

LOC RINGS 1 AND 2 

I I « I8QUAN-I 
Iff OBSlQUAN I/BOBS I MIN 

CHEMICAL I I I I 
1 | | | 

ACENAPHTHENE I 271 01 0.001 

I I I I 
I MAX I MEDIAN I MEAN ISTD OF CONC 

I I I I 
I I I I 

NAl NAl NAl NAl NA 

ACENAPHTYLENE 1 271 01 0 ool NAl NAl NAl NAl NA 

ACROLEIN 1 551 01 0 ool NAl NAl NAl NAl NA 

ACRYLONITRILE 1 551 01 0 ool NAl NAl NAl NAl NA 

ALDRIN 1 261 11 0 04| 7 001 7.001 7.00| 7.001 NA 

ALPHA-BHC 1 1491 321 0 211 20 ool 36000.001 510.001 3245.561 7037.88 

ALPHA-CHLOROTOLUENE 1 551 Ol 0 ool NAl NAl NAl NAl NA 

AMERICIUM-241 1 34| 01 0 ool NAl NAl NAl NAl NA 

ANTHRACENE 1 asl 11 0 oil 840 ool 840.001 840.001 840.001 NA 

ANTIMONY 1 1141 71 0 061 1000 ool 16000.001 1000.ool 4571.431 6267.83 

ARSENIC . 1 1191 1191 1 ool 2200 ool 42000.001 11000.ool 12439.501 7461.46 

BARIUM 1 25| 251 1 ool 15000 ool 750000.001 110000.ool 220340.001 194116.63 

BENZENE 1 1591 241 0 151 13 .001 12300.001 325.001 1175.041 2529.05 

BENZIDINE 1 271 01 0 ool NAl NAl NAl NAl NA 

BENZOfA)ANTHRACENE 1 271 ,31 0 111 18 .001 . 127.001 120.001 88.331 61.01 

BENZOI A)PYRENE 1 271 11 0 041 101 .ool 101.ool 101.ool 101.ool NA 

BENZO(B)FLUORANTHENE 1 271 ol 0 ool NA| NAl NAl NAl NA 

BENZO(G,H,I)PERYLENE 1 261 01 0 ool NAl NAl NAl NAl NA 

BENZO(K)FLUORANTHENE 1 271 11 0 041 181 .ool 181.00| 181.001 181.001 NA 

BERYLLIUM 1 251 141 0 561 380 .ool 670.001 550.001 538.571 90.63 

BETA-BHC 1 1491 14| 0 09l 3 .901 4300.001 121.501 519.781 1160.18 

BIS(2-CHLOROETHOXY METHANE'. 1 271 01 0 ool NAl NAl NAl NAl NA 

BIS(2-CHLOROETHYL )ETHER 1 271 01 0 ool NAl NAl NAl NAl NA 

(CONTINUED) 
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TABLE 9-4. LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEDIUM=SOIL (UG/KG) 

LOC RINGS 1 AND 2 

I I 8 I8QUAN-I I I | | 
18 OBSlQUAN I/80BS I MIN I MAX I MEDIAN I MEAN ISTD OF CONC 

CHEMICAL I I I I I I I I 
- - 1 I I I I I T I 

I BIS(2-CHLOROISOPROPYL)ETHER 1 271 ol 0 .001 NAl NAl NAl NAl NA 

BROMOCHLOROMETHANE 1 561 01 0 ool NAl NAl NAl NAl NA 

BROMODICHLOROMETHANE 1 561 01 0 ool NAl NAl NAl NAl NA 

BROMOFORM 1 551 01 0 ool NAl NAl NAl NAl NA 

BROMOMETHANE 1 561 ol 0 ool NAl NAl NAl NAl NA 

BUTYLBENZYLPHTHALATE 1 611 111 0 181 380 ool 7000 .001 3300 .001 3530 .ool 2136 .15 

C-56 1 sel 11 0 oil 3100 ool 3100 .001 3100 .obl 3100 .001 NA 

CADMIUM 1 251 101 0 401 630 ool 1600 .001 1050 ool 1080 .001 264 .87 

CARBON TETRACHLORIDE 1 1171 11 0 oil 8 ool" 8 .001 8 .001 8 .001 NA 

CESIUM-137 1 _ 3 * i 01 0 ool NAl NAl NAl NAl NA 

CHLORDANE 1 271 41 0 151 210 ool 1800 .001 960 ool 982 .501 887 .18 

CHLOROBENZENE 1 1591 261 0 161 9 ool 20000 ool 1025 ool 2660 .351 4743 .51 

CHLOROETHANE 1 561 Ol 0 ool NAl NAl NAl NAl NA 

CHLOROFORM 1 1171 271 0 231 0 801 150 .001 5 ool 19 .711 36 .22 

CHLOROMETHANE 1 561 01 0 ool NAl NAl NAl NAl NA 

CHROMIUM 1 1241 1241 1 ool 4500 ool 80000 ool 23500 ool 22687 .901 12343 .39 

CHRYSENE 1 681 01 0 ool NAl NAl NAl NAl NA 

CIS-1,2-DICHLOROETHENE 1 561 01 0 ool NAl NAl NAl NAl NA 

COPPER 1 251 251 1 ool 12000 ool 39000 ool 16000 ool 19220 .001 5638 .56 

DDD 1 27| 51 0 191 66 ool 263 ool 248 ool 185 sol 98 09 

DDE 1 27| 21 0. 07| 174 ool 324 ool 249 ool 249 ool 106 07 

DDT 1 271 71 0. 261 6 40| 223 00| 40 ool 75 131 88 88 

DELTA-BHC 1 881 171 0. 191 2 ool 500 ool 60 ool 81 131 116 .82 

(CONTINUED) 
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TABLE 9-4: LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEDIUM̂ SOIL (UG/KG) 

LOC RINGS 1 AND 2 

| I I * IHQUAH-I I I I I I 
| Iff OBSlqUAN I/80BS I MIN I MAX I MEDIAN I MEAN |STO OF CONC I 

ICHEMICAL 1 1 
I 1 

1 
| 

I 
1 

1 
1 

1 
| 

1 
| 

1 
| 

1 

|DI(2-ETHYLHEXYL(PHTHALATE 
1 1 
1 611 

26.1 0. 431 270.001 4400. ool 700. ool 1117.311 1011.861 

1DIBENZO(A,H)ANTHRACENE 1 281 Ol 0. ool NAl NAl NAl NAl NAl 

1DIBROMOCH LOROMETHANE 1 551 01 0. ool NAl NAl NAl NAl NAl 

lOIBUTYL ESTER PHTHALIC ACID 1 611 51 0. 081 550.001 3200 ool 1050 ool 1360.001 1053.801 

1DICHLOROMETHANE 1 611 14| 0. 231 20.001 320 ool 90 ool 119.861 105.891 

IDIELORIN 1 271 11 0. 04| 2.001 2 ool 2 ool 2.001 NAl 

IDIETHYLPHTHALATE 1 611 81 0. 131 240.001 510 ool 350 ool 356.251 78.361 

lOIOCTYL ESTER PHTHALIC ACID 1 611 81 0 131 290.001 1800 ool 460 ool 723.131 568.041 

IENOOSULFAN I 1 271 01 0 ool NAl • 7 NAl NAl NAl NAl 

1ENDOSULFAN I I 1 271 31 0 111 101.ool 122 ool 109 ool 110.671 10.601 

1ENDOSULFAN SULFATE 1 271 01 0 ool NAl NAl NAl NAl NAl 

1ENDRIN 1 271 71 0 261 25.001 349 .001 236 .001 215.291 96.371 

1 ETHYL BENZENE 1 551 01 0 ool : NAl *" NAl NAl NAl NAl 

I FLUORANTHENE 1 881 31 0 031 19.611 269 .001 47 .001 111.871 136.771 

1 FLUORENE 1 271 01 0 ool NAl NAl NAl NAl NAl 

IGAMMA-BHC 1 149| 161 0 111 9.001 3600 .001 200 .001 687.751 1183.551 

IHEPTACHLOR 1 271 31 0 111 4.901 17 .001 12 .001 11.301 6.081 

1HEPTACHLOR EPOXIDE 1 271 31 0 .111 9.301 110 .001 38 .001 52.431 ... 51.881 

lHEXACHLORO-1,3-BUTADIENE 1 271 01 0 .ool NAl NAl NAl NAl NAl 

1HEXACHLOROBENZENE f 149| 131 0 .091 60.001 4500 .001 400 .ool 1402.311 1529.491 

1HEXACHLOROETHANE 1 271 0| 0 .001 NAl NAl NAl NAl NAl 

IINOENO(1,2.3-CO)PYRENE 1 271 11 0 .041 7.001 7 .001 7 .001 7.001 NAl 

IK-STABLE POTASSIUM 1 341 331 0 .971 O.Oll 0 .021 0 .Oil O.Oll o.ool 

( CONTINUED ) 
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TABLE 9-4: LOVE CANAL OATA SUMMARY 
ALL STUDIES 

MEDIUM̂ SOIL (UG/KGI 

LOC RINGS 1 AND 2 

I | « I8QUAN-I I I | | | 
lit OBSlQUAN l/SOBS I MIN I MAX I MEDIAN I MEAN ISTD OF CONC I 

ICHEMICAL 1 1 
1 1 

1 1 
1 

1 
1 

1 
l 

1 
I 

1 
i 

1 

1 LEAD 1 251 
| 

231 
0 1 
.921 

1 
7100.001 

1 
130000.001 

1 
13500.001 

1 
20278.261 

1 
24938.521 

1M-XYLENE 1 551 01 0 .001 NAl NAl . NAl NAl NAl 

|M,P CHLOROTOLUENE 1 431 261 0 .601 300.001 175000.001 5700.001 22786.151 44247.201 

1 MERCURY 1 251 171 0 .681 10.ool 9100.001 41.001 1152.941 2662.511 

IMIREX 1 271 21 0 .071 u.oof 116.001 63.501 63.501 74.251 

IN-NITROSO-DI-N-PROPYLAMINE 1 281 Ol 0 .001 NAl NAl NAl NAl NAl 

IN-NITROSODIMETHYLAMINE 1 27| 01 0 ool NAl NAl NAl NAl NAl 

IN-NITROSODIPHENYLAMINE 1 271 Ol 0 ool NAl NAl NAl NAl NAl 

1 NAPHTHALENE 1 271 01 0 ool NAl NAl NAl NAl NAl 

1 NICKEL 1 251 251 1 ool 16000.001 33000.001 20500.001 21616.001 4032.031 

1 NITROBENZENE 1 271 01 0 ool. NAl NAl NAl NAl NA| 

IO-XYLENE 1 551 01 0 ool NAl NAl NAl 'NAl NAl 

1 P-XYLENE 1 551 Ol 0 ool NAl NAl NAl NAl NAl 

1PENTACH LORONITROBENZENE 1 271 01 0 ool NAl NAl NAl NAl NAl 

IPENTACHLOROPHENOL 1 271 01 0 ool NAl NAl NAl NAl NAl 

! PHENANTHRENE 1 271 31 0 111 13.001 202.001 18.591 77.861 107.541 

PHENOL 1 271 Ol 0. ool NAl NAl NAl NAl NAl 

POLYCHLORINATED BIPHENYL 
(AROCLOR 1016) 

1 1 
1 271 

1 
Ol 0. 

1 
ool 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

POLYCHLORINATED 
BIPHENYL!AROCLOR 1221) 

1 1 
T 271 

1 
01 0. 

1 
ool 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

POLYCHLORINATED 
BIPHENYL!AROCLOR 1232) 

1 1 
1 271 

1 
ol 0. 

1 
ool 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl 

POLYCHLORINATED 
BIPHENYL! AROCLOR 1242) 

1 1 
1 271 

1 
01 0. 

1 
ool 

1 
NAl 

1 
NAl 

1 
NAl 

T 
NAl 

1 
NAl 

!CONTINUED) 
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TABLE 9-4; LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEDIUM=SOIL (UG/KG) 

LOC RINGS 1 AND 2 

1 1 ft IttQUAN-l 
Ift OBSlQUAN |/»OBS I 

1 
MIN 1 MAX 

1 
1 

1 
MEDIAN I 

1 
MEAN ISTD OF CONC -

CHEMICAL 1 1 
1 1 

1 
| 

1 
1 

1 
1 

1 
1 

1 
I 

1 
I 

POLYCHLORINATED 
BIPHENYL(AROCLOR 1248) 

1 1 
1 271 

1 
1 

01 0 

1 
1 

ool 

i 

1 
NAl 

i 

1 
NAl 

i 

1 
NAl 

i 

1 
NAl NA 

POLYCHLORINATED 
BIPHENYL(AROCLOR 1254) 

I I 
1 271 

1 
11 0 

1 
041 

1 
17.001 17 

1 
ool 

1 
17.001 

1 
17.001 NA 

POLYCHLORINATED 
BIPHENYL!AROCLOR 1260) 

1 1 
1 271 

1 
01 0 

1 
ool 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl NA 

PYRENE 1 881 31 0 031 17.271 195 ool 60.001 90.76 I 92.77 

RADIUM-226 1 341 321 0 941 0.211 0 811 0.461 0.481 0.15 

RAOIUM-228 1 341 151 0 441 0.311 1 251 0.651 0.671 0.25 

SELENIUM 1 181 01 0 ool NAl . «'--NAl NAl NAl NA 

SILVER 1 251 131 0 521 560.001 1800 .001 834.001 916.461 318.59 

TETRACHLOROETHENE 1 1161 11 0 Oil 6.001 6 .001 6.001 6.001 NA 

TETRACHLOROTOLUENE 1 271 ol 0 ool NAl NAl NAl NAl NA 

THALLIUM 1 241 11 0 041 400.001 400 .001 400.001 400.001 NA 

TOLUENE 1 1591 391 0 25| 53.001 85500 .001 3600.001 12367.511 22767.23 

TOXAPHENE 1 271 01 0 ool NAl NAl NAl NAl NA 

TRANS-1,2-DICHLOROETHENE 1 1171 11 0 oil 58.001 58 .001 58.001 58.001 NA 

TRANS-1,3-DICH LOROPROPENE 1 551 01 0 ool NAl NAl NAl NAl NA 

TRICHLOROETHYLENE 1 1161 11 0 oil 40.001 40 .001 40.001 40.001 NA 

TRICHLOROFLUOROMETHANE 1 561 01 0 ool NAl NAl NAl NAl NA 

VINYL CHLORIDE 1 561 ol 0 ool NAl NAl NAl NAl NA 

ZINC 1 251 251 1 ool 42000.001 180000 .001 59000.001 65816.001 26634.81 

1-CHL0R0-4-
(TRIFLUOROMETHYL )BENZENE 

1 1 
1 271 

1 
01 0 

1 
ool 

1 
NAl 

1 
NAl 

1 
NAl 

1 
NAl NA 

1,1-DICHLOROETHANE 1 561 01 0 ool NAl NAl NAl NAl NA 

(CONTINUED) 
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TABLE 9-4: LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEDIUM=SOIL (UG/KG) 

LOC RINGS 1 AND 2 

I I tt IflQUAN-l | | | | | 
18 OBSlQUAN I/HOBS I MIN I MAX I MEDIAN I MEAN ISTD OF CONC I 

" • • • • • " — • •- I 

CHEMICAL I I I I I I I I I 
I I I I I I I I | 

1 > 1-DICHLOROETHENE 1 561 91 0 .161 23 .ool 277.001 75 .00) 82.111 77.791 

1,1,I-TRICHLOROETHANE 1 561 ol 0 .001 NAl NAl NAl NAl NAl 

1,1,2-TRICHLOROETHANE 1 551 01 0 .ool NAl NAl NAl NAl NAl 

1,1,2,2-TETRACHLOROETHANE 1 561 11 0 .021 900 .ool 900.001 900 .ool 900.001 NA| 

1,2 DICHLOROETHENE 1 361 ol 0 .001 NAl NAl NAl NAl NAl 

1,2-DIBROMOETHANE 1 55| 01 0 .ool NAl NAl NAl NAl NAl 

1,2-DICHLOROBENZENE 1 1491 261 0 171 50 .ool 11700.001 1000 .001 1847.311 2924.521 

1,2-DICHLOROETHANE 1 561 01 0 ool NAl NAl NAl NAl NAl 

1,2-DICHLOROPROPANE 1 561 01 0 ool NAl NAl NAl NAl NAl 

1,2-DIPHENYLHYDRAZINE 1 271 01 0 ool NAl NAl NAl NAl NAl 

1,2,3-TRICHLOROBENZENE 1 asl 291 0 331 50 ool 10000.ool 1200 ool 2825.411 3182.191 

1,2,3,4-TETRACHLOROBENZENE 1 261 11 0 041 10485.001 10485.001 10485 ool 10485.001 . NAl 

1,2 >4-TRICHL0R0BENZENE 1 1491 401 0 271 50 ool 49000.00) 1300 ool 8119.001 12041.181 

1,2,4,5-TETRACHL0R0BENZENE 1 871 331 0 381 60 ool 36000.001 1300 ool 5172.121 8979.531 

1,3-DICHLOROBENZENE 1 1491 31 0 021 100 ool 550.001 280 ool 310.00) 226.501 
1 

1,3,5-TRICHLOROBENZENE 1 881 21 0 021 500 ool 120O.00I 850 ool 850.001 494.971 

1,4-DICHL0R0BENZENE 1 1491 231 0 151 70 ool 18000.001 900 ool 2427.221 3910.671 

2-CHLORONAPHTHALENE 1 881 21 0 021 190 ool 1400.001 795 ool 795.001 855.601 

2-CHLOROPHENOL 1 271 01 0 ool NAl NAl NAl NAl NAl 

2-CHLOROTOLUENE 1 981 271 0 281 400 ool 309000.001 10300 ool 36085.191 72894.581 

2-METHYL-4,6-DINITR0PHEN0L 1 271 01 0 ool NAl NAl NAl NAl NAl 

2-NITROPHENOL 1 27| 01 0 ool NAl NAl NAl NAl NA| 

2,3-DICHLOROPROPENE-1 1 56| 01 0 ool NAl NAl NAl NAl NAl 

(CONTINUED) 
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TABLE 9-4: LOVE CANAL DATA SUMMARY 
ALL STUDIES 

MEDIUM=SOIL (UG/KG) 

LOC RINGS 1 AND 2 

I I f f l»QUAH-| 
Iff OBSlQUAN l/BOBS 1 MIN 

1 
1 MAX 

1 
1 

1 
MEDIAN 1 

1 1 
MEAN ISTD OF CONC 1 

CHEMICAL 1 1 
1 1 

1 
j 

1 
j 

1 
1 

1 
| 

1 
1 

NAl 

1 
| 

1 
| 

2,3,6-TRICHLOROPHENOL 1 271 Ol o.ool NAl NAl 

1 
1 

NAl NAl NA| 

2,3,7,8-TETRACHLORODIBENZO-P-
DIOXIN 

1 1 
* . 331 

1 
71 

1 
0.211 0 

1 
041 30 

1 
ool 

1 
16.601 

1 
14.721 

1 
13.161 

12,4-DICHLOROPHENOL 1 27| 01 o.ool NAl NAl NAl NAl NAl 

12,4-DICHLOROTOLUENE 1 271 11 0.041 - 3 7 7 ool 377 ool 377.001 377.001 NAl 

I2,4-DIMETHYLPHENOL 1 271 Ol o.ool NAl NAl NAl NAl NAl 

12,4-DINITROPHENOL 1 271 01 o.ool NAl - NAl NA| NAl NAl 

12,4-DINITROTOLUENE 1 271 01 o.ool NAl NAl NAl NAl NAl 

12,4,5-TRICHLOROPHENOL 1 611 71 0.111 1000 .001 96000. ool 25000.001 31528.571 33001.351 

12,4.6-TRICHLOROANILINE 1 271 01 o.ool NAl NAl NAl NA| NAl 

|2,4.6-TRICHLOROPHENOL % . 1 271 01 o.ool NAl NAl NAl NAl NA| 

12,6-DINITROTOLUENE 1 271 01 o.ool NAl NAl NAl NAl NAl 

13-CHLOROPHENOL 1 271 Ol o.ool NAl NAl NAl NAl NAl 

13-CHLOROTOLUENE 1 551 01 o.ool NAl NAl NAl NAl NAl 

13,3-DICHLOROBENZIDINE 1 271 Ol o.ool NAl NAl NAl NAl NAl 

I4-BR0M0PHENYLPHENYLETHER 1 271 01 o.ool NAl NAl NAl NAl NAl 

14-CHLORO-3-METHYLPHENOL 1 271 01 o.ool NAl NAl NAl NAl NAl 

I4-CHL0R0PHEN0L 1 271 01 o.ool NAl NAl NAl NAl NAl 

I4-CHL0R0PHENYLPHENYL ETHER _ 1 271 01 o.ool NAl NA| NAl NAl NAl 

I4-CHL0R0T0LUENE 1 551 Ol o.ool NAl NAl NAl NAl NAl 

I4-NITR0PHEN0L 1 271 Ol o.ool NAl NAl NAl NAl NAl 
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2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

1. The r a t i o o f the EDA mean concentration t o the 

mean conce n t r a t i o n of Rings I and I I i s less than 

0.5 f o r q u a n t i f i a b l e observations. 

2. The r a t i o o f the EDA median concentration t o the 

median concentration of Rings I and I I i s less 

than 0.5 f o r q u a n t i f i a b l e observations. 

3. The Wi l c o x i n rank sum t e s t i n d i c a t e d a 90 percent 

confidence t h a t there was a d i f f e r e n c e between the 

concentrations i n the EDA and Rings I and I I . 

A chemical was considered t o show a decreasing t r e n d from 

Rings I and I I t o the EDA i f t e s t s 1 and 2 were met or i f 3 

was met. The r e s u l t s o f the m i g r a t i o n t e s t i n g f o r a i r are 

given below. Table 9-5 summarizes the r e s u l t s of the 

mi g r a t i o n a n a l y s i s and also gives the r e s u l t s f o r the other 

comparative h a b i t a b i l i t y c r i t e r i a . The c o r r e l a t i o n r e s u l t s 

are based on a f a c t o r a nalysis of the environmental data f o r 

the Hooker chemicals and show t h a t f o r a i r benzene, toluene, 

and chlorobenzene c o r r e l a t e d w e l l w i t h each o t h e r , as d i d 

2-chlorotoluene, and 1,4-dichlorobenzene. For s o i l 1,2,3-

trichorobenzene, 1,2 dichlorobenzene, 1,2,3,4-tetrachloro-

benzene, hexachlorobenzene, and 1,2,4-trichlorobenzene were 

h i g h l y c o r r e l a t e d . Also, 2-chlorotoluene, toluene, and 

chlorobenzene were h i g h l y c o r r e l a t e d , as were hexachloro-

cyclopentadiene and 1,2-dichlorobenzene. 
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For a i r , t h e r e s u l t s a r e : 

Chemical Mean and Median Wilcoxin Indicates More Than 
r a t i o < 0.5 . EDA < Rings I and I I 10%,Detects 

benzene x x 

chlorobenzene x x 1 
2 chlorotoluene x x x 
4 chlorotoluene x , x x 
tetrachloroethene x x 

toluene x x 

1,4-dichlorobenzene x 

x—-Meets c r i t e r i a 
l-.-More than 10 percent detects i n Rings I and I I only.. . 

The r e s u l t s o f a s i m i l a r ana lys i s f o r s o i l a re : 

Chemical Mean and Median Wilcoxin Indicates More Than 
r a t i o < 0.5 EDA < Rings I and I I 10% detects 

benzene x x x 
BHC alpha x x 1 

beta x x x 
delta x x x 
gamma x x 1 

carbon te t rachlor ide x 
chlorobenzene x x 1 
chromium x x 
toluene x x 
t r ichloroethylene x x 
1,2-dichlorobenzene x x 1 
1,2 ,3 ,4- te t rachloro-

benzene x x 
1,2,4-trichlorobezene x 1 
1,4-dichlorobenzene x x 1 
2-chloronaphthalene x 1 

x—Meets c r i t e r i a 
l~More than 10 percent detects i n Rings I and I I only. 
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Table 9-5 
RESULTS OF COMPARATIVE HABITABILITY CRITERIA 

Medium 

Air 

Chemical 

chlorobenzene 

2-chlorotoluene 

4-chlorotoluene 

1.2- dichlorobenzene 

1.3- dichlorobenzene 

carbon tetrachloride 

1,2,3,4-tetrachloro-
benzene 

Migration 

X 

X 

X 

Influent to 
Treatment 

Plant 

X 

X 

X 

Percent 
Reliable Correlation Detected Possible 
Measurement Analysis In EDA LCIC 

X 

X 

X 

X 

X 

X 

X 

X 

2 

25 

14 

36 

yes 

yes 

yes 

no 

no 

no 

no 

Soil alpha BHC X 

beta BHC X 

delta BHC X 

gamma BHC X 

total BHC X 

carbon tetrachloride X 

chlorobenzene X 

pentachlorobenzene 

1,2,3,4-tetrachloro-
benzene X 

1.2.4- trichlorobenzene X 

2-chloronaphthalene X 

dichloronapthalene 

2.4.5- trichlorophenol 

1,2-dichlorobenzene X 

1,4-dichlorobenzene 

pentachlorophenol 

2,4-dichlorophenol 

hexachlorocyclo-
pentadiene 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

7 

12 

10 

. 5 

8 

10 

1 

1 

1 

1 

yes 

yes 

yes 

yes 

yes 

no 

yes 

no 

yes 

yes 

yes 

no 

maybe 

yes 

no 

no 

no 

no 

x—Meets criteria 

WDR102/029 
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Based on Table 9-5, the physical, chemical, and bio l o g i c a l 

properties and the other comparative h a b i t a b i l i t y c r i t e r i a , 

the following chemicals are recommended as LCIC for the 

comparative h a b i t a b i l i t y c r i t e r i a : 

o A i r 

chlorobenzene 

- 2-chlorotoluene 

4-chlorotoluene 

o Soil 

t o t a l BHC 

' . - beta BHC, 

- gamma BHC (has been used as a pesticide and 

found i n prescription medicine) 

- chlorobenzene 

- 1,2,4-trichlorobenzene 

1,2,3,4-tetrachlorobenzene 

2-chloronaphthalene 

1,2 dichlorobenzene 

NON-GRADIENT TRANSPORT CRITERIA . 

To i d e n t i f y chemicals that could be considered for the non-

gradient transport c r i t e r i a , the same data were analyzed as 

were used i n the migration analysis for the Comparative 
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H a b i t a b i l i t y c r i t e r i a . The d e c i s i o n procedure was t o con

sider those Hooker chemicals f o r which: 

1. The r a t i o o f the EDA mean concentration t o the 

mean conce n t r a t i o n o f Rings I and I I i s greater 

than or equal t o 2.0 f o r those observations w i t h 

q u a n t i f i a b l e r e s u l t s . 

2. The same as 1 except using the median 

concentrations t o c a l c u l a t e the r a t i o . 

3. The Wi l c o x i n rank sum t e s t i n d i c a t e d a 90 percent 

confidence t h a t the EDA had higher concentrations 

than Rings I and I I . 

For a i r , carbon t e t r a c h l o r i d e and 1,2,3,4 tetrachlorobenzene 

were the only chemicals t h a t i n d i c a t e d higher concentrations 

i n the EDA than i n Rings I and I I . The s o i l a n alysis 

r e s u l t e d i n arsenic and chloroform showing higher concen

t r a t i o n s i n the EDA than i n Rings I and I I . Arsenic was not 

chosen as an LCIC because of i t s n a t u r a l occurrence i n s o i l , 

which makes i t po s s i b l e t h a t arsenic as an LCIC would i n d i 

cate s o i l type d i f f e r e n c e s r a t h e r than p o s s i b l e influences 

of Love Canal on the EDA. 
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TOXICOLOGICAL CRITERIA 

TCDD i s the only chemical known to have an established stan

dard, c r i t e r i o n , or guideline i n s o i l for purposes of habi

t a t i o n . New York State has published guidelines for ambient 

a i r but not for indoor a i r . I f applicable standards, c r i t e 

r i a , or guidelines should be developed i n the future for the 

chemicals, they would be added to the l i s t of Toxicological 

LCIC. 

RECOMMENDATION 

I t i s recommended that those chemicals that meet the compar

ative h a b i t a b i l i t y c r i t e r i a and those that have existing 

relevant New York State or federal standards, c r i t e r i a , or 

guidelines (such as TCDD) be considered for LCIC. Based on 

thi s recommendation, the LCIC would be: 

o Air 

chlorobenzene 

- 2-chlorotoluene 

4-chlorotoluene 

o Soil 

t o t a l BHC 

- beta BHC . 
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gamma BHC (has been used as a pes t ic ide and 

found in prescr ipt ion medicine) 

chlorobenzene 

1,2,4-trichlorobenzene 

1,2,3,4-tetrachlorobenzene 

2-chloronaphthalene 

- 1,2-dichlorobenzene 

The Toxicologica l LCIC i s : 

TCDD 

This l i s t of recommended LCIC i s suggested as a minimum 

•number of chemicals that should be considered. Additional 

chemicals may be added. 

WDR102/023 
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STATISTICAL ISSUES OF THE COMPARISON APPROACH 

BACKGROUND 

The purpose of any study that implements the Proposed Habi
t a t i o n C r i t e r i a i s to provide objective data to assist i n 
the decision to recommend for or against r e h a b i l i t a t i o n of 
the Love Canal EDA. According to the Proposed H a b i t a b i l i t y 
C r i t e r i a , t h i s process w i l l compare measured concentrations 
of the Love Canal Indicator Chemicals (LCICs), from the 
neighborhoods w i t h i n the EDA to measured concentrations of 
the same chemicals i n comparison areas. This process raises 
several s t a t i s t i c a l issues: 

o How w i l l the comparisons be made? What are the 
parameters of concern? 

o What level of significance i s desired i n making 
the comparisons? 

o What are the levels of s t a t i s t i c a l errors to be 
accepted i n the sampling plan? 

o Are equal numbers of samples desired for each 
neighborhood or equal numbers per u n i t area, or i s 
an intermediate compromise desired? 

o How many samples need to be taken from each EDA 
neighborhood and the comparison areas? 

o What are the background concentrations and varia
b i l i t i e s of the LCICs? 

I t i s not possible at t h i s time to describe i n d e t a i l the 
s t a t i s t i c a l methods to be used i n the comparison approach. 
The very high frequency of nondetects (chemical concentra
tions less than the detection l i m i t ) i n previous sampling 
programs and changes i n laboratory a n a l y t i c a l protocols i n 
recent years have led to a high degree of uncertainty about 
the type of results that might be obtained. There are no 
data on the LCIC concentrations i n the comparison areas. 

This appendix outlines the major s t a t i s t i c a l considerations 
of the comparison approach. Resolution of the concerns 
raised here i s expected following completion of a p i l o t 
study i n which s o i l and a i r concentration data w i l l be 
obtained from both the EDA and the comparison areas. 

COMPARISONS 

At Love Canal, a major goal i s to decide whether chemical 
concentrations i n the EDA are d i f f e r e n t from those of a 

10-1 

LOV-003-000984



comparison area. The i n f o r m a t i o n t h a t w i l l be a v a i l a b l e 
f o r t h i s d e c i s i o n i s a set of concentration measurements 
f o r each LCIC from the EDA and from the comparison areas. 

There are two types o f comparisons t h a t w i l l be made: 
neighborhood s o i l LCICs versus comparison area s o i l LCICs, 
and house a i r LCICs versus comparison a i r LCICs. Each 
comparison has i t s own unique s t a t i s t i c a l issues. 

ELEMENTS OF THE STATISTICAL COMPARISONS 

INTRODUCTION AND DEFINITION 

What do we mean by " d i f f e r e n t " and how do we measure t h i s ? 
Comparing two s i n g l e numbers i s easy—10 i s d i f f e r e n t (and 
la r g e r ) than 6. Comparisons between an EDA neighborhood and 
the comparison areas are harder. Are the 50 or more LCIC 
sample concentrations (from 50 or more s o i l samples f o r 
example) d i f f e r e n t than the 50 or so LCIC sample concen
t r a t i o n s from the comparison area? While some values may be 
la r g e r and some smaller, a l l the values have associated w i t h 
them u n c e r t a i n t y due t o imprecise measurement procedures. 

S t a t i s t i c a l hypotheses" t e s t i n g i s a formal, mathematical 
procedure f o r t a k i n g sets o f imprecise (or uncertain) data 
and making comparisons as t o whether the data sets a r e . d i f 
f e r e n t . 

The sets of data can be represented by p r o b a b i l i t y d e n s i t y 
f u n c t i o n s (also r e f e r r e d t o as frequency d i s t r i b u t i o n s ) . 
The area under the p r o b a b i l i t y d e n s i t y f u n c t i o n between two 
values i s the p r o b a b i l i t y t h a t a value w i l l occur i n t h a t 
i n t e r v a l (Figure 10-1). 

Figure 10-2 i l l u s t r a t e s the e s s e n t i a l elements o f a s t a t i s 
t i c a l comparison. Usually some measure of the data, a t e s t 
s t a t i s t i c , i s used f o r comparison. For the i l l u s t r a t i o n s 
here, assume t h a t the mean or average concentration can be 
used t o represent the data. I f an i n f i n i t e amount o f data 
were a v a i l a b l e the t r u e mean could be c a l c u l a t e d e x a c t l y . 
Since a f i n i t e set o f data i s a v a i l a b l e from which t o cal c u 
l a t e the mean, the c a l c u l a t e d mean has some u n c e r t a i n t y 
associated w i t h i t s value. That i s , d i f f e r e n t sets of sam
ples would give d i f f e r e n t values f o r the mean. Figure 10-2 
(b) d e picts the p r o b a b i l i t y d i s t r i b u t i o n o f the mean. I n 
many cases, p r o b a b i l i t y theory w i l l permit an estimate of 
t h i s p r o b a b i l i t y d e n s i t y from the p r o b a b i l i t y d e n s i t y func
t i o n o f the u n d e r l y i n g process, i . e . , the concentrations. 

To make a comparison, a working hypothesis i s needed. The 
usual hypothesis i n s t a t i s t i c a l t e s t i n g o f the type described 
here i s t h a t concentrations from the EDA and comparison areas 
are the same. E q u i v a l e n t l y , the means are equal or the 
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FIGURE 10-1 
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difference i n means i s zero. This primary hypothesis i s 
defined as the n u l l hypothesis. I t i s the hypothesis that 
i s addressed by s t a t i s t i c a l comparison tests. 

The next step, shown i n Figure 10-2 (c) , i s to determine the 
p r o b a b i l i t y d i s t r i b u t i o n (the density function) under the 
n u l l hypothesis. The n u l l hypothesis assumes that the d i f 
ference i n the means i s zero, but since the means are uncer
t a i n t h e i r difference i s also uncertain. This uncertainty 
can be represented by a p r o b a b i l i t y density function. 

The f i n a l step i s to te s t the sample value of delta, the 
difference of the sample means, as to whether i t i s consistent 
s t a t i s t i c a l l y with the p r o b a b i l i t y d i s t r i b u t i o n under the 
n u l l hypothesis. Under the n u l l hypothesis, the expected 
value of delta i s zero. So delta i s tested to see i f i t i s 
s i g n i f i c a n t l y d i f f e r e n t from zero.' 

A significance level i s established which i s the p r o b a b i l i t y 
of r e j e c t i n g the n u l l hypothesis (H ) when i t i s true. This 
p r o b a b i l i t y , often described by the symbol alpha, represents 
the p r o b a b i l i t y of making the error of r e j e c t i n g H when i t 
should be accepted; t h i s error i s referred to as a°Type I 
error. 

I f the only concern i s positive deltas ( i . e . , whether the 
EDA has a higher mean than the comparison area), then speci
fying alpha allows one to calculate a c r i t i c a l value D , as 
shown i n Figure 10-3. Any sample value of delta equal to or 
greater than D results i n r e j e c t i n g the n u l l hypothesis 
that there i s no difference i n the t e s t s t a t i s t i c s of the 
two data sets. 

There are several points to keep i n mind: 

o The s t a t i s t i c a l t e s t i s carried out on a t e s t sta
t i s t i c ( i n t h i s example the mean), where the 
p r o b a b i l i t y density i s derived from the p r o b a b i l i t y 
d i s t r i b u t i o n of the concentrations and the number 
of samples. Therefore, taking more samples reduces 
the v a r i a b i l i t y i n the t e s t s t a t i s t i c s . A larger 
v a r i a b i l i t y i n the underlying process (the concen
t r a t i o n data) increases the v a r i a b i l i t y i n the 
test s t a t i s t i c s . Figure 10-4 i l l u s t r a t e s t h i s . 

o In the comparison example above, the n u l l hypothesis 
H i s accepted or rejected. No reference i s made 
to what i s accepted i f K i s rejected, beyond the 
statement that the two comparison parameters are 
s t a t i s t i c a l l y d i f f e r e n t . I t i s not e x p l i c i t l y 
determined "how d i f f e r e n t " one area i s . I t cannot 
be e x p l i c i t l y determined "how d i f f e r e n t " they are. 
What can be analyzed i s the p r o b a b i l i t y of detecting 
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a given difference, the minimum unacceptable d i f 
ference. The minimum unacceptable difference i s 
the smallest difference that w i l l imply that the 
EDA i s not habitable. This i s usually called the 
alt e r n a t i v e hypothesis, H . The p r o b a b i l i t y of 
detection at t h i s given difference i s referred to 
as the power of the s t a t i s t i c a l t e s t . Figure 10-5 
i l l u s t r a t e s the relationship between the p r o b a b i l i t y 
determination for H and H and the power curve. 

o a . . 
Computationally, power i s the area under the H 
pr o b a b i l i t y density curve to the r i g h t of D (lee 
Figure 10-5) the c r i t i c a l value defined e a r f i e r . 
The area under the H p r o b a b i l i t y density curve to 
the l e f t of D ( i . e . for values of the sample d i f 
ference where H Q would not be rejected) i s known 
as beta (equals one minus power) and i s referred 
to as the Type I I error. The Type I I error i s the 
p r o b a b i l i t y of accepting H when H i s not true. 

o o 
o Central to carrying out a s t a t i s t i c a l comparison 

te s t i s the a b i l i t y to quantify the underlying 
frequency d i s t r i b u t i o n for the concentration. 
Usually, t h i s i s estimated from the sample con
centration values. 

TRADEOFFS BETWEEN STATISTICAL DESIGN PARAMETERS 

There are f i v e factors that play a role i n the design and 
performance of a s t a t i s t i c a l hypothesis t e s t : 

o Sigma, the standard deviation of the p r o b a b i l i t y 
d i s t r i b u t i o n for the concentration values. Often 
i t i s assumed that sigma i s equal under the H and 
H p r o b a b i l i t y d i s t r i b u t i o n s . ° 

o Significance l e v e l (alpha), which i s set to control 
the Type I errors. 

o Minimum unacceptable difference"(delta-min) which 
i s the minimum difference i n the tes t s t a t i s t i c s 
to be detected with a specified detection p r o b a b i l i t y . 

o. Power (detection p r o b a b i l i t y ) , for the specified 
minimum unacceptable difference. 

o. Sample size, which i s the necessary number of sam
ples collected f o r the t e s t . 

When a hypothesis t e s t i s designed, a l l parameters cannot be 
specified. Usually alpha, power, and the minimum unacceptable 
difference are specified. Sigma i s assumed fixed and known 
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(from the data) and the sample size required to y i e l d the 
specified alpha, power and delta-min i s calculated. 

The relationships among these parameters i s i l l u s t r a t e d i n 
Figures 10-6 through 10-9. For example, i f sigma (the 
v a r i a b i l i t y i s increased by a factor of two (that i s there 
i s more v a r i a b i l i t y than before) then the minimum unaccept
able difference must increase for a constant significance 
l e v e l , power, and sample size. 

Figure 10-6 i l l u s t r a t e s the power curves ( p r o b a b i l i t y of 
detection) for d i f f e r e n t sample sizes. Figure 10-7 shows 
the tradeoff between d i f f e r e n t levels of v a r i a b i l i t y i n the 
tes t s t a t i s t i c s ; Figure 10-8 shows the e f f e c t of d i f f e r e n t 
alpha values and Figure 10-9 shows the e f f e c t of d i f f e r e n t 
power levels. 

ADMINISTRATIVE DECISIONS 

A number of important and c r i t i c a l administrative decisions 
must be made p r i o r to f i n a l i z i n g the sample plan design for 
c o l l e c t i n g the data needed for the comparison. 

The f i r s t decision relates to defining the comparison tes t 
s t a t i s t i c which forms the basis of the hypothesis t e s t . A 
test s t a t i s t i c must be specified r e f l e c t s concerns about 
differences between the EDA and the comparison areas. Several 
alternatives could be considered: 

o Measures of location: indicators of "average" 
condition l i k e the mean or median value (the median 
i s the value where 50 percent the samples have 
values lower than the median and 50 percent have 
higher values). These would be most appropriate 
i f the concern i s for people exposed to a variety 
of areas w i t h i n a given neighborhood. 

o Measures of v a r i a b i l i t y : indicators such as v a r i 
ance or extreme values such as the 95th percentile 
could be most appropriate i f the concern was p r i n 
c i p a l l y with exposure to "hot spots". The 95th 
percentile (or quantile) i s that concentration 
were 95 percent of a l l concentration values would 
be lower and 5 percent higher. 

A second decision concerns the significance l e v e l (alpha) 
which sets the Type I error l e v e l . For instance, t h i s error 
i s deciding that an EDA neighborhood i s more contaminated 
than the comparison area when i t i s actually not contaminated. 

A t h i r d decision concerns the detection p r o b a b i l i t y (power) 
for a specified minimum unacceptable difference. As p r e v i 
ously discussed, power i s the p r o b a b i l i t y of detecting a 
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specific difference (the alternative hypothesis) when i t 
exists. 

To make t h i s decision, administrators may begin by deciding 
what magnitude of difference i s important to detect. For 
example, would a difference of 100 ppb be important to detect, 
or would a difference of f i v e times the comparison areas' 
median concentration be important to detect. Once the minimum 
unacceptable difference i s established, the p r o b a b i l i t y of 
detection should be specified. That i s , administrators should 
decide upon the power corresponding to t h i s minimum unac
ceptable difference. 

STATISTICAL DESIGN DECISIONS 

A number of s t a t i s t i c a l decisions must also be addressed and 
resolved p r i o r to carrying out the s t a t i s t i c a l comparison 
a f t e r concentration data are available from the P i l o t Study. 

The f i r s t decision concerns estimating the form of the f r e 
quency d i s t r i b u t i o n for the sample data. For example, i f 
the data follows a lognormal d i s t r i b u t i o n , the natural loga
rithms of the data w i l l follow a normal d i s t r i b u t i o n . 
Extensive s t a t i s t i c a l results are available for comparing 
data from normal d i s t r i b u t i o n s ; the most important being 
that the frequency d i s t r i b u t i o n s for the te s t s t a t i s t i c s 
( i . e , the mean) are readily available. 

A second decision addresses how to handle data v a r i a b i l i t y 
between the EDA neighborhoods and the comparison areas. I f 
the te s t s t a t i s t i c i s a measure of location, i t i s assumed 
that the variances are the same i n the EDA and the compari
son areas and the pooled variance i s estimated. . As an addi
tional, complication, the v a r i a b i l i t y may depend upon the 
concentration l e v e l . . . 

The data v a r i a b i l i t y has an e f f e c t upon the a b i l i t y of the 
s t a t i s t i c a l comparison te s t to detect differences between 
the EDA and the comparison areas. Correct analysis of t h i s 
v a r i a b i l i t y i s an essential aspect of the sample plan design. 

A t h i r d decision i s which s t a t i s t i c a l t e s t i s most appropri
ate given the administrative decisions on the test s t a t i s t i c 
and the s t a t i s t i c a l parameters discussed previously. With 
these decisions, a sample plan can be designed and the number 
of samples estimated. 

SOURCES OF VARIABILITY 

A set of concentration data i s 
and analyzing samples. A data 
composed of a "true" value and 

the end r e s u l t of c o l l e c t i n g 
value can be thought of being 
a random value that corresponds 
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to changes i n the true value due to co l l e c t i o n and ana l y t i c a l 
procedures. 

The v a r i a b i l i t y i n true values i s due to the s p a t i a l v a r i a b i l i t y 
i n concentrations w i t h i n the EDA neighborhoods and the comparison 
areas. I d e a l l y , t h i s i s the v a r i a b i l i t y that i s used i n the 
s t a t i s t i c a l comparison tests and the design of the te s t s . 

In addition to t h i s s p a t i a l v a r i a b i l i t y , there are a variety 
of additional "measurement" fluctuations that are added to 
the s p a t i a l v a r i a b i l i t y . Some of these sources are: 

o Sample c o l l e c t i o n v a r i a b i l i t y . I t i s possible 
that sample c o l l e c t i o n procedures may introduce 
v a r i a b i l i t y i n the measured concentrated values. 

o Sample handling v a r i a b i l i t y . Some of the contami
nants of in t e r e s t are v o l a t i l e organics. I f they 
are not properly handled and ca r e f u l l y stored, 
t h e i r concentrations•may not corre c t l y r e f l e c t 
f i e l d concentrations. 

o Laboratory v a r i a b i l i t y . The laboratory analysis 
procedures can y i e l d concentration values d i f f e r e n t 
from the true values. For t h i s reason, new labo
ratory protocols have been developed for the hab
i t a b i l i t y study that w i l l reduce and quantify t h i s 
v a r i a b i l i t y . The inclusion of q u a l i t y control 
samples (blanks and spikes of known concentration 
mixed i n with f i e l d samples) w i l l help i n estimat
ing laboratory v a r i a b i l i t y . 

o Inter-laboratory v a r i a b i l i t y . I t i s possible that 
a laboratory could analyze samples and be r e l a t i v e l y 
consistent w i t h i n i t s e l f but inconsistent when 
compared to samples from other laboratories. Since 
data from a number of laboratories w i l l be pooled, 
i t i s c r u c i a l to estimate any inter-laboratory 
v a r i a b i l i t y . 

Understanding and estimating t h i s v a r i a b i l i t y i s necessary 
for the sampling plan design. For t h i s reason, a p i l o t study 
has been authorized, which w i l l permit the estimation of 
these sources of v a r i a b i l i t y . 

POTENTIAL METHODS OF STATISTICAL COMPARISON 

At t h i s time i t i s not clear which s t a t i s t i c a l procedures 
are appropriate for the sample plan design for the hab
i t a b i l i t y study. Most of the factors influencing t h i s 
choice have already been discussed. An additional factor i s 
the problem of non-detected values. Non-detected values are 
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concentrations too low to be accurately quantified by the 
laboratory protocol. 

The po t e n t i a l extent of t h i s problem i s evident i n data c o l 
lected i n 1980 by EPA, which Were examined to f i n d expected 
levels of LCICs, sources of v a r i a b i l i t y and concentration 
d i s t r i b u t i o n s . As shown i n Table 10-1, most of the concentra
tions i n these studies were reported as nondetects ( i . e . low 
concentrations were censored). These data provided some 
information on what the upper l i m i t s of the concentrations 
may be, but l i t t l e information on frequency d i s t r i b u t i o n s or 
expected concentrations. 

I f a large proportion of nondetects i s found i n the proposed 
h a b i t a b i l i t y study, similar to that found i n the 1980 study, 
the number of applicable s t a t i s t i c a l approaches would be 
severely l i m i t e d . The nondetect problem has been well rec
ognized, and new protocols have been developed to obtain 
greater s e n s i t i v i t y for the LCICs. 

Table 10-1 
INDICATOR CHEMICALS— 

ALL PREVIOUS STUDIES IN THE EDA 

No. of No. of Percent 
Chemical Medium Detects Observations Detected 

Chlorobenzene Air 14 900 2 
Chlorotoluene* Air 345 1802 19 

BHC* Soil 44" 520 8 
Chlorobenzene Soil 4 274 . 1 
Dichlorobenzene* Soil' 4 266 2 
1,2,4-Trichloro- Soil 1 133 1 
benzene 

. 1,2,3,4-Tetrachloro- Soil 2 134 1 
benzene 

2 Chloronaphthalene Soil 1 135 1 

•Results varied with different isomers. 

The choice of a s t a t i s t i c a l method depends on the type of 
data that r e s u l t from the h a b i t a b i l i t y sampling, and the 
decisions to be made. The largest v a r i e t y of techniques i s 
available for data consisting of defined ( i . e . , detected) 
concentrations. For t h i s case, the s t a t i s t i c a l tests can be 
grouped int o two broad categories: parametric methods and 
non-parametric. 
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Parametric methods are based upon specifying or assuming the 
frequency d i s t r i b u t i o n of the data. Comparison tests can 
then be made about the values of the parameters of the data 
frequency d i s t r i b u t i o n . More importantly, the frequency 
d i s t r i b u t i o n for the t e s t s t a t i s t i c s can often be derived 
from the frequency d i s t r i b u t i o n for the data. The frequency 
d i s t r i b u t i o n for the t e s t s t a t i s t i c s i s required to carry 
out a s t a t i s t i c a l comparison. 

Parametric methods can pose problems, however, i f the actual 
d i s t r i b u t i o n of the data d i f f e r s greatly from the assumed or 
specified frequency d i s t r i b u t i o n . 

Nonparametric methods do not make assumptions about the form 
of the data's frequency d i s t r i b u t i o n . Instead, the frequency 
d i s t r i b u t i o n for the t e s t s t a t i s t i c i s derived using other 
s t a t i s t i c a l arguments, 

POTENTIAL PROBLEMS 

A var i e t y of problems can arise i f standard s t a t i s t i c a l 
methods are applied to the comparison of the EDA and compar
ison areas without f i r s t understanding the data. Two of 
these have already been discussed, understanding and quantify
ing sources of v a r i a b i l i t y , and the p o t e n t i a l problem of 
obtaining almost a l l non-detectable concentration values. 

Additional p o t e n t i a l problems have been i d e n t i f i e d and t h e i r 
resolution w i l l be analyzed as part of the p i l o t study. The 
most s i g n i f i c a n t of these are presented below. 

Multiple Comparisons 

In the s t a t i s t i c a l comparisons discussed up to now, two te s t 
s t a t i s t i c s are contrasted, one representing the EDA neigh
borhood data and one for the comparison areas. I f the hab
i t a b i l i t y analyses are made neighborhood by neighborhood for 
each LCIC and i f an EDA neighborhood would be s t a t i s t i c a l l y 
c l a s s i f i e d as not habitable on the basis of one s t a t i s t i c a l 
comparison, then the p r o b a b i l i t y of in c o r r e c t l y c l a s s i f y i n g 
a neighborhood as i n need of remediation or unsuitable for 
habitation increases substantially with the number of LCICs 
compared. 

An alpha of 0.05 implies a 5 percent p r o b a b i l i t y of r e j e c t i n g 
the n u l l hypothesis that there i s no difference between the 
EDA neighborhood and the comparison area. This Type I error 
p r o b a b i l i t y refers to a single LCIC comparison. Now i f eight 
LCIC comparisons are made separately for each EDA neighborhood, 
the p r o b a b i l i t y of misclassifying the EDA neighborhood as 
being d i f f e r e n t when i t i s not increases to almost 34 percent. 
For 13 neighborhoods, i t would be expected that four may be 
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i n c o r r e c t l y c l a s s i f i e d as-not habitable when i n fact they 
are a l l s t a t i s t i c a l l y equivalent to the comparison area. 

There are a number of alternatives that can address t h i s 
important problem.. Some of these are discussed below: 

o Use a multivariate comparison approach. With a 
multivariate approach, a l l the LCIC data for ah 
EDA neighborhood are analyzed- together so that the 
number of comparisons are reduced. However, with 
a multivariate approach, i t may be possible to ; 
have a s t a t i s t i c a l l y s i g n i f i c a n t difference for 
the eight LCICs as a group even though there are 
ho s i g n i f i c a n t differences among indivi d u a l LCIC. 

o Adjust the significance l e v e l . The significance 
level (alpha) for the single comparisons could be 
adjusted by divi d i n g alpha by the number of com
parisons to be made. This i s referred to as the 
Bonferroni correction. Unfortunately i n t h i s ap
proach, the number of required samples can increase 
dramatically i f power and the minimum unacceptable 
difference are to be the same as before. 

o Adjust the decision rule on h a b i t a b i l i t y . The 
s t a t i s t i c a l c l a s s i f i c a t i o n of a neighborhood as 
not habitable due to a single LCIC comparison can 
be changed. For example, one may require three of 
the eight LCIC comparisons to indicate a contam
inated neighborhood, or one may require that a 
val i d a t i o n resampling also indicate contamination. 

Varying Error S t a t i s t i c s With Concentration 

Chemists believe that the r e l a t i v e error of measurements 
increases at extremely low concentrations. The standard way 
to accommodate decreasing precision i s to estimate the v a r i 
ance of measurements for each level or range of concentrations 
and to weigh the measurements i n the s t a t i s t i c a l analysis 
according to the reciprocal of the variances or standard 
deviations. With t h i s approach, measurements believed to be 
unreliable, are weighted less r e l a t i v e to the measurements 
with higher r e l i a b i l i t y . 

I t i s possible that there w i l l be i n s u f f i c i e n t information 
to estimate the v a r i a b i l i t y of measurements of low concen
t r a t i o n s . However, there may be strong evidence that low 
concentration measurements are much less r e l i a b l e than high 
concentration measurements. In t h i s case, the q u a l i t a t i v e 
information about r e l i a b i l i t y should not be ignored, but 
incorporated i n t o the s t a t i s t i c a l analysis i n a manner that 
does not require knowledge of the exact relationship between 
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r e l i a b i l i t y and concentration but only approximate knowledge 
of the relat i o n s h i p . 

For example, a standard s t a t i s t i c a l procedure for comparing 
the EDA and comparison area concentrations could use the 
r a t i o of the mean concentrations. The n u l l hypotheses of no 
difference w i l l be rejected whenever the r a t i o exceeds a 
c r i t i c a l value. The c r i t i c a l l e v e l depends on alpha, but 
not on the EDA mean concentration. In p a r t i c u l a r , i f the 
c r i t i c a l r a t i o i s 10 then the n u l l hypothesis must be 
rejected i f the observed EDA mean i s 11 ppt and the observed 
comparison area mean i s 1 ppt, even though measurements i n 
the ppt range are very l i k e l y to be unreliable. This sug
gests that i t i s inappropriate to r e j e c t the n u l l hypothesis 
on the basis of the observed r a t i o alone. Rather the c r i t 
i c a l l e v e l to which the observed r a t i o i s compared should 
depend on the mean EDA concentration. The c r i t i c a l l e v e l 
should be large for measurements near the detection l i m i t . 

Increasing the c r i t i c a l l i m i t for mean EDA concentrations 
near the detection l i m i t decreases the chance of f a l s e l y 
r e j e c t i n g the n u l l hypothesis at the low. Increasing the 
c r i t i c a l l i m i t i s equivalent to decreasing alpha. Conse
quently, t h i s modification of the c r i t i c a l l i m i t i s equiva
lent to using a small value of alpha, when the observed mean 
EDA concentration i s near the detection l i m i t and using the 
conventional value of alpha when the observed mean EDA con
centration i s s u f f i c i e n t l y large so that the r e l a t i v e error 
of measurements i s nearly constant. 

This adjustment of alpha i s meant to compensate for the 
uncertainties of extremely low measurements due to l i m i t a 
tions i n state-of-the-art a n a l y t i c a l chemistry when there i s 
not enough information for a more formal compensation of 
measurement r e l i a b i l i t y . The exact c r i t i c a l levels on alpha 
values that would be used i f t h i s adjustment were made cannot 
be specified u n t i l information on protocol r e l i a b i l i t y i s 
obtained from the p i l o t study. 
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PILOT STUDY 

AIMS AND GOALS 

The p i l o t study goal i s to resolve many of the s t a t i s t i c a l 
issues. Among the p i l o t study s t a t i s t i c a l goals are the 
following: 

o To test protocols concerning sample c o l l e c t i o n , 
handling, storage, and to quantify, i f possible, 
the v a r i a b i l i t y and bias:introduced by i t . 

o To evaluate the new analysis procedures and to 
quantify the s e n s i t i v i t y , bias, and v a r i a b i l i t y 
introduced by the new protocols. Two laboratories 
w i l l be used i n the p i l o t to estimate the i n t e r - . 
laboratory v a r i a b i l i t y . Analysis of previous data 
has shown i n t r a - and inter-laboratory v a r i a b i l i t y 
to be a major source of bimodality observed i n 
1980 data. 

o To estimate the v a l i d i t y of the assumption of spa^ 
t i a l homogeneity i n the EDA and comparison areas. 
Existing data do not indicate "hot spots" or gra
dients i n the 1980 data. The assumption that the 
LCICs are d i s t r i b u t e d homogeneously throughout the 
EDA and comparison areas i s a c r i t i c a l aspect of 
any sampling design. The number and locations of 
samples w i l l d i f f e r , i f the data are inhomogeneous. 

o To estimate v a r i a b i l i t y from the s p a t i a l dispersion 
even i f no "hot spots" e x i s t , of the LCICs i n the 
EDA and comparison areas. Total v a r i a b i l i t y i n 
the LCIC concentration d i s t r i b u t i o n s w i l l influence 
sample sizes required. 

o To estimate the d i s t r i b u t i o n s of LCIC concentrations. 
Concomitant with t h i s i s the estimation of the 
fr a c t i o n of non-detects. Knowledge of the l i k e l y 
d i s t r i b u t i o n s w i l l narrow the p o t e n t i a l s t a t i s 
t i c a l tests of comparison, thereby a f f e c t i n g the 
sampling plan design. 

o To provide data to determine appropriate s t a t i s t i c a l 
tests for h a b i t a b i l i t y study design. 

Although the p i l o t study W i l l undoubtedly provide more 
information than i s available now, i t i s possible that addi
t i o n a l questions and uncertainties w i l l be raised by the 
study. There are several p o t e n t i a l outcomes which could 
leave s i g n i f i c a n t uncertainties. For example, the data may 
s t i l l have a large number of non-detects i n spite of the 
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more sensitive a n a l y t i c a l chemistry techniques used. Even 
i f the data are not extensively censored, the d i s t r i b u t i o n 
of concentrations may s t i l l be a mixture of d i s t r i b u t i o n s , 
e.g., possibly bimodal. This would make the design of a 
sampling plan very d i f f i c u l t . 

Other complications may occur as a re s u l t of high i n t e r -
laboratory v a r i a b i l i t y . Since only two laboratories are 
being used i n the p i l o t , i t may be d i f f i c u l t to estimate the 
v a r i a b i l i t y expected i n the analyses i f a larger number of 
laboratories are used i n the future. This would contribute 
to uncertainty i n sample sizes for the main study. 

F i n a l l y , the data from the p i l o t may show the influence of 
some unanticipated nonrandom factor which would complicate 
the sample design problem. One such factor may be the pat
tern of comparison area property owners who give permission 
to sample on t h e i r property. 

As explained above, the p i l o t study, although c a r e f u l l y 
planned with the requirements for the sampling plan design 
i n mind, may not provide a l l the answers needed to design an 
optional sampling plan. I t w i l l , however, provide enough 
information to allow an informed sampling plan to be 
formulated. 

This Sampling Plan W i l l include the detailed discussion of 
the S t a t i s t i c a l Procedures used i n determining the number of 
samples that need to be collected for the h a b i t a b i l i t y study. 

/CVSF2/044 
COM01/d.2002 
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Appendix 11 

SELECTION OF COMPARISON AREAS 

The comparison approach to determining the r e l a t i v e 

h a b i t a b i l i t y of the Love Canal Emergency Declaration Area 

(EDA) i s based on a comparison of environmental sampling 

results from the neighborhoods and homes of the EDA with 

those from similar inhabited communities not impacted by a 

chemical l a n d f i l l . This method r e l i e s on the comparison 

area to provide data that corresponds to "normal" or habit

able conditions and which, when compared to similar measure

ments i n the EDA, can provide an indication of whether EDA 

neighborhoods and homes are "as safe as" those i n other 

western New York communities. C r i t i c a l to t h i s approach are 

the c r i t e r i a and methodology for selection of the comparison 

areas. 

The c r i t e r i a and methodology for selecting the comparison 

areas as presented i n t h i s document represent a d i s t i l l a t i o n 

of the c o l l e c t i v e deliberations of the s c i e n t i f i c advisors 

on November 14, 1984, and March 27, 1985. 

Consensus was reached on the following issues: 

1. The comparison areas should consist of inhabited, 

urban, r e s i d e n t i a l neighborhoods i n western New 

York. 

11-1 

LOV-003-001005



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

2. The comparison area should be as far from known 

chemical l a n d f i l l sites as possible and no closer 

than one-half mile. 

3. The comparison area should be similar to the Love 

Canal EDA with respect to s o i l type, hydrogeology, 

industry base, prevailing wind with regard to 

industrial point sources of potential environ

mental contamination, and selected socioeconomic 

status indicators such as density, value, and age 

of housing. 

4. The similarity of s o i l types and hydrogeological 

conditions and distance from known chemical land

f i l l s are more c r i t i c a l as selection factors for 

the comparison area than matching for selected 

socioeconomic status indicators. 

In addition, the sc i e n t i f i c advisors agreed on the need for-

specific, definitive, objective selection c r i t e r i a to guide 

the process by which comparison areas would be selected. 

Discussions of the expert advisors that led to the c r i t e r i a 

for comparison area selection are summarized in the 

following sections. 
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GEOGRAPHIC SETTING , 

Recognizing that the ideal comparison area would be one 

which duplicates as closely as possible those environmental 

conditions found in the EDA (with the exception of proximity 

to the Love Canal or some other known source of environ

mental contamination), the scientists agreed that the 

comparison areas should consist of urban residential neigh

borhoods similar to those in the EDA. I t was recognized 

that uninhabited, rural, or nonresidential neighborhoods 

would not provide a suitable match.. 

Western New York was identified as the geographical area 

from which to select the comparison neighborhoods because i t 

presents a frame of reference for people living in the EDA 

and surrounding areas, and because i t meets the c r i t e r i a 

noted above. Compared to other areas in the Northeast, 

western New York (and Niagara Falls in particular) i s unique 

in i t s concentration of chemical manufacturers. From a 

sociological perspective, this industrial base forms a 

common framework for employment and l i f e s t y l e . From an 

environmental perspective, a i r studies show that chemical 

emissions of chlorinated organic compounds and other com

pounds resulting from manufacturing processes are indigenous 

to Niagara Falls and western New York. 

Coupled with these factors, the scientists recommended the 

selection of the comparison neighborhoods in western New 
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York to ensure a geographically based frame of reference 

with meaning for people s t i l l living in the EDA and others 

interested in i t s relative habitability. Comparison neigh

borhoods selected in the western New York area would enable 

those interested to examine them and make a meaningful 

comparison with respect to the habitability of neighborhoods 

in the EDA. 

DISTANCE FROM KNOWN CHEMICAL LANDFILLS 

While the scientists agreed that the one factor in which the 

comparison areas should differ from the EDA was proximity to 

a known l a n d f i l l , questions arose concerning how far was 

"far enough away." I n i t i a l l y , i t was agreed that the bor

ders of comparison area census tracts should be located at 

least one mile from a known chemical l a n d f i l l . However, i t 

was determined that none of the residential census tracts in 

the Buffalo-Niagara Fa l l s Standard Metropolitan S t a t i s t i c a l 

Areas with socioeconomic status indicators comparable to the 

EDA were greater than one mile from at least one of the 

252 landfills in the two-county area. The scientists then 

considered reducing the one-mile distance to one-half mile. 

This led to a discussion on the significance of an absolute 

minimum distance. 

Since distance from a known chemical l a n d f i l l i s meant to 

relate to the potential for exposure, the scientists 

concluded that an absolute measure of distance would be 
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ar b i t r a r y and meaningless unless i t was determined on the 

basis of s i t e - s p e c i f i c circumstances. Recognizing the 

l i m i t a t i o n of detailed information on the nature arid 

quantity of chemical wastes, the p o t e n t i a l for o f f s i t e 

migration (type of s o i l s , hydraulic heads, e t c . ) , and the 

p o s s i b i l i t i e s for human exposure at each s i t e , the 

sci e n t i s t s agreed that l i m i t i n g the c r i t e r i a to a single 

absolute distance factor was not p r a c t i c a l . 

One purpose of the comparison approach i s to provide 

reassurances to those s t i l l l i v i n g i n the Love Canal EDA, or 

who may l a t e r wish to move there, that i f areas are found to 

be p o t e n t i a l l y habitable, those areas are "as safe" now as a 

comparable area not known to be impacted by a chemical 

l a n d f i l l . The s c i e n t i s t s therefore agreed that the selected 

comparison areas should be as far away from a known chemical 

l a n d f i l l as possible. 

There was some debate that the comparison areas should be 

selected outside of the Erie-Niagara County area to ensure a 

s u f f i c i e n t distance from known, l a n d f i l l s . Other s c i e n t i s t s 

indicated that i n order to avoid the s a c r i f i c e of EDA-like 

conditions with respect to s o i l type, hydrogeology, 

i n d u s t r i a l framework, and selected socioeconomic status 

indicators coupled with the meaninglessness of an absolute 

distance factor, however great or small, that Erie and 

Niagara Counties should be the area of focus. 
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Finally, i t was generally accepted that the comparison area 

would be closely matched with the EDA with respect to s o i l 

types, hydrogeological conditions, industry, prevailing 

winds in relation to industrial point sources of potential 

environmental contamination, and property value (proxy for 

the type and quality of the structures, and perhaps an indi

cator of comparable l i f e s t y l e s ) . With this matching, a 

relative distance factor could be implemented, as long as 

the area was greater than one-half mile from a known site. 

SOIL TYPE, HYDROGEOLOGY, INDUSTRY BASE, 

AND SOCIOECONOMIC STATUS INDICATORS 

Given that certain topographical, hydrogeological, and 

meteorological conditions are likely to promote or curtail 

the movement and persistence of chemicals, and influence the 

opportunity for transport and potential for human exposure, 

the scientists agreed that the comparison areas should match 

as closely as possible the s o i l types and hydrogeological 

and meteorological conditions of the Love Canal EDA. I t was 

also recognized that, in analyzing chemicals at low levels, 

some interferences may be related to s o i l types. Both these 

factors persuaded the scientists to recommend particular 

attention to s o i l type and further supported the argument to 

select the comparison areas in western New York with geolog

i c a l and meteorological conditions the same as those of the 

EDA. 
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The census tracts comprising the EDA have s o i l types charac

terized as lake s i l t , sand, and clay. According to the 

State Geological Survey of the New York State Education 

Department, Quaternary Geology of New York, Niagara Sheet 

(1977) the overburden i s composed of s i l t , fine to medium 

sand, and clay. I t i s thin bedded to massive, and in part, 

very regularly bedded with cyclic alternation of clay and 

s i l t laminae. I t i s moderately permeable along bedding sur

faces. The circumstances leading to this, geological forma

tion were the offshore deposits from lakes in basins which 

did not require an imponding ice margin for closure and 

hence persisted after deglaciation. 

The scientists also agreed that the comparison areas should 

match the historically unique industry base which has 

existed in Niagara Falls for nearly 100 years and which 

forms a common psychosocial milieu for employment and l i f e 

in general. From this perspective, selecting an area with a 

comparable industry base and prevailing winds to some degree 

controls for the factors relating to industrial processes. 

The exodus of population from the EDA since 1980 makes i t 

di f f i c u l t to use population-based characteristics such as 

age,, sex, race, percent female head of household, income, 

etc., for matching in the selection of a comparison area. 

Certainjhousing characteristics, however, as recorded in the 

1980 Census, such as value of owner occupied housing, con-
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t r a c t rent for renter occupied housing, percent of owner 

occupancy, median number of rooms per occupied housing u n i t , 

percent of housing b u i l t before 1950, percent of houses with 

u t i l i t y gas as f u e l , and-percent of houses with public water 

were considered f o r t h i s purpose. The s c i e n t i s t s agreed 

that the three most useful socioeconomic status indicators 

of those considered were density, age, and value of housing. 

These factors are used to represent the nature of a 

r e s i d e n t i a l neighborhood. Value of housing, i n p a r t i c u l a r , 

serves as a proxy for the type of house and perhaps as an 

indicator of l i v i n g styles. 

The following table presents data on the selected socioeco

nomic status indicators for the two census t r a c t s comprising 

the Love Canal EDA. 

EDA CENSUS TRACTS 
Selected Housing Characteristics 224.01 224.02 

Total Housing Units 784 741 
Value of Owner Occupied Housing $36,900 $33,900 
Contract Rent fo r Renter Occupied 185 185 

Housing ($/mo) 
Percent Owner Occupancy 93.7 37.6 
Median Number of Rooms per Occupied Unit 5.6 5.2 
Percent Housing Units with more than one 

person per u n i t 2.9 6.3 
Percent Housing Units B u i l t Before 1960 89 40 
Percent Housing Units B u i l t Before 1950 43 19 
Percent Housing Units with Gas as Fuel 69 80 
Percent Housing Units with Public Water 100 100 

Source: Census of Population and Housing—U.S. Department of 
Commerce—Bureau of the Census, 1980 
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RELATIVE IMPORTANCE OF SELECTION FACTORS 

With regard to the relative importance of the selection 

factors, the scientists agreed that socioeconomic status 

indicators were the least important in matching for environ

mental comparability with the EDA. Of a l l socioeconomic 

status indicators considered, value of housing was con

sidered most important because of i t s proxy value for l i f e 

style and subsequent accompaning indoor air environment. 

Soil type and distance from a known chemical l a n d f i l l were 

deemed the most important control factors and c r i t i c a l 

elements in any experimental design applying the comparison 

approach to determine relative habitability of the EDA. 

NUMBER OF CONTROLS 

Consideration was given to selecting two comparison areas, 

one in Erie and Niagara Counties and one outside Erie and 

Niagara Counties (yet s t i l l within western New York). The 

purpose of selecting a second comparison area outside of 

Erie and Niagara Counties was to provide assurance that at 

least one comparison area was not impacted by a l a n d f i l l . 

The major criticisms of this approach centered around two 

major questions: how to interpret data from the EDA in 

relation to two comparison areas and how to control for the 

environmental effects of differences between the industrial 

bases. 
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Some scientists argued that using the two comparison areas, 

would provide additional information about the relative 

habitability of the EDA. Specifically, they contended that 

i t would indicate whether the EDA i s "as safe as" other 

neighborhoods in the Erie-Niagara Frontier, as well as 

whether i t i s "as safe as" other neighborhoods outside of 

Erie and Niagara Counties in western New York. 

The question of interpreting the possible outcomes of 

environmental sampling with respect to a habitability deci

sion caused other scientists some concern. For example, i f 

the EDA were judged to be "as safe as" the comparison area 

in Erie and Niagara Counties, but not as safe as the second 

comparison area, what decision would be made regarding 

habitability? Some scientists agreed that the use of two 

comparison areas would be acceptable as long as (1) environ

mental sampling results showing more contamination in the 

EDA than in either of the two comparison areas are interpreted 

as an indication of non-habitability for the EDA or (2) the 

EDA i s compared only with the less contaminated comparison 

area. Others argued that this limitation of interpretation 

would increase the chances for a negative habitability decisio 

and essentially render the findings of one of the comparison 

areas superfluous. 

Others argued that moving too far away from the Erie-Niagara 

Frontier would result in a significantly different indus-
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t r i a l base, which could.have a major impact on the ambient 

environment. 

To accommodate the common in t e r e s t of a l l the advisors to 

ensure that one or more comparison areas are not impacted by 

a l a n d f i l l , the Department of Health reviewed existing data 

and v i s i t e d l a n d f i l l sites proximate to census tra c t s which 

were under consideration for f i n a l selection as a comparison 

area. The data review and onsite inspection served to 

i d e n t i f y any evidence of o f f s i t e migration which could have 

p o t e n t i a l l y impacted the census tr a c t s under consideration. 

Census tracts which may be impacted by a l a n d f i l l , as 

determined by t h i s preliminary investigation, were rejected. 

This f i n a l selection step, following rank ordering by 

distance from known l a n d f i l l sites and matching for simi

l a r i t y to the EDA with respect to s o i l , hydrogeology, indus

t r y base, prevailing winds i n r e l a t i o n to i n d u s t r i a l point 

sources of po t e n t i a l environmental contamination, and 

selected socioeconomic indicators should ensure the 

selection of a comparison area which duplicates as closely 

as possible those environmental conditions found i n the Love 

Canal EDA with the exception of impact by a l a n d f i l l . 

WDR102/022 
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Appendix 12 

LOVE CANAL ENVIRONMENTAL DATA 

QUALITY ASSURANCE REVIEW 

AND ASSESSMENT 

INTRODUCTION 

O r i g i n a l l y the h a b i t a b i l i t y decision regarding Love Canal 

was to be based on the environmental data result i n g from 

environmental studies previously performed at Love Canal and 

i n the EDA. Questions pertaining to the qua l i t y of some of 

the previously collected environmental data arose from 

concerns expressed by the National Bureau of Standards (NBS) 

and the Office of Technology Assessment (OTA) when they 

reviewed the EPA's 1980 Love Canal Environmental Monitoring 

Program. The majority of the questions raised by NBS were 

s a t i s f a c t o r i l y answered by EPA; however, issues pertaining i 

to the l i m i t s of detection and the significance of j 
I 
i 

non-detect values have never been resolved. Because most of 

the remaining environmental monitoring studies have not 

undergone a QA review, very l i t t l e i s known about the 

quality of the data. The QA Review and Assessment Task was 

developed primarily to provide this QA review and to explore 

the detection limits issues. 

The scientific experts then began development of a 

comparative approach to the habitability decision which 

ruled out using the "old" environmental data. Some of the 
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experts f e l t that the "old" data, which are approximately 

five years old, could not be used for comparison to any 

future data collected at the comparative areas. 

I t was decided that instead of abandoning the QA/QC review 

and assessment, i t should be continued so that v i t a l 

information derived from performing the task could be 

incorporated in any future sampling programs in the Love 

Canal and in the EDA. The goal of the QA/QC review and. 

assessment task became one of learning as much as possible 

from the "old" environmental studies so that future studies 

could benefit from the past experience. 

This appendix summarizes the results of the Love Canal 

Environmental Data Quality Assurance (QA) Review and 

Assessment Task. 

The QA/QC Review and Assessment methodology consists of a 

phased sequential approach which i s described in detail in 

"Love Canal Environmental Data Quality Assurance Review and 

Assessment Methodology—September 20, 1984." The tasks 

associated with this method for sample collection and 

analysis are: 

o Phase A: Existence/Verification of Data 

o Phase B: Review by Experts 
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o Phase C: Documentation Audit 

o Phase D: Personnel Interviews 

o Detection Limit Assessment 

o Automated Data Processing (ADP) Audit 

The f i r s t step in the two-step procedure chosen consisted of 

completing Phases A and B for a l l the environmental monitor

ing studies done at Love Canal and the EDA from December 

1979 to present. The f i r s t step also included development 

and testing of procedures to conduct the pilot studies. Step 

two, which began after the completion of step one, consisted 

of the Phases C and D pilot, the -detection limit assessment 

pilot, and the ADP audit pilot. 

SUMMARY 

Primary conclusions, recommendations, and summary comments 

of the QA/QC Review and Assessment are stated below: 

Phase A 

o A total of 55 environmental studies were carried 

out at Love Canal and the EDA for air, drinking 

water, groundwater, sediment, soils, surface 

water, and sumps. 
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o A Document Tracking System was developed i n which 

documents related to Love Canal are f i l e d . 

Phase B 

o Documentation of sample c o l l e c t i o n procedures for 

the f i v e a i r studies under review was i n s u f f i c i e n t 

to complete a Phase B review. 

o Only one of the three groundwater studies under 

review did not have s u f f i c i e n t sample c o l l e c t i o n 

procedures documented to complete the Phase B 

review. . 

o Three of the f i v e s o i l studies under review did 

not have s u f f i c i e n t sample c o l l e c t i o n procedures 

documented to complete the Phase B review. 

o The an a l y t i c a l procedures for a l l of the studies 

met the defined minimum QA c r i t e r i a . 

Phase C and D Pilot—Sample Collection 

Four data sets with samples collected i n a i r , groundwater, 

and s o i l and having s u f f i c i e n t documentation to enable the 

Phase C and D reviews and the detection l i m i t assessment to 

be performed were chosen for the p i l o t studies. They are as 

follows: 
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1. EPA Environmental Monitoring Study—Air data set. 

Samples collected in the EDA by GEOMET 

Technologies, Inc., and analyzed by PEDCO 

Environmental Laboratory. (1980) 

2. EPA Environmental Monitoring Study—Soil data set. 

Samples collected by GEOMET Technologies, Inc., 

analyzed by Mead Compuchem Laboratory. (1980) 

3. NYSDOL Soil Sampling—Samples collected by NYSDOH 

and analyzed by NYSDOH. (1980) 

4. NYSDEC Groundwater Sampling^—Samples collected by 

NYSDEC and analyzed by VERSAR Laboratories, Inc. 

(1984) 

The overall sample c o l l e c t i o n procedures used i n the f i e l d 

for the p i l o t study data sets were adequate; however, there 

were several discrepancies: 

o Three of the four data sets did not have QC 

samples taken. 

o Decontaminaiion procedures were insufficient to 

I . 
maintain the integrity of the air and groundwater 

samples. 
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o Field log books were severely inadequate in terms 

of thoroughness and attention to detail for the 

NYSDOH Soil Sampling Data Set and the NYSDEC 

Groundwater Sampling Data Set. 

o Holding times for the volatile organic samples 

(before laboratory delivery) were too long for the 

EPA Soil Data Set. 

Phase C and D Pilot—Sample Analysis 

The over a l l r e l i a b i l i t y of positive chemical i d e n t i f i c a t i o n 

i s high, but the reported concentrations were found to be 

biased toward lower values than were actually present and 

there was excessive reporting of non-detect values. This 

was due to: 

o Poor extraction procedures for the s o i l samples 

o Long holding times for the volatiles 

o Stringent compound identification 

o Arbitrary detection limits set by the contract 

laboratories 

Detection Limit Assessment Pilot 

12-6 

LOV-003-001022



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

Since no method of quantifying an Instrument Detection 

Limit (IDL) or a Minimum Detectable Concentration (MDC) 

was specified for the EPA Soil and Air data sets, the 

Currie (Currie, L.A. 1968. Analytical Chemistry, 

Vol. 40, p. 586), U.S. Army/THAMA, and EPA/CLP (Glasser 

et a l , 1981. Science and Technology, Vol. 15, p^ 1426) 

methods were evaluated for estimation of the IDL and 

MDC. A modified Currie method was developed for 

estimating the IDL, and the EPA/CLP was modified for 

estimating the MDC. The modified Currie method 

requires measurement of instrument noise to calculate a 

standard deviation of background levels, and since the 

EPA data sets had no measureable background signals 

recorded, the method could not be applied. The EPA/CLP 

method requires multiple low level calibrations and 

since this was not done in the EPA data sets, this 

method also could not be applied to the data sets. 

I t i s recommended that these methods for estimating the IDL 

and MDC be incorporated into future QA/QC protocols for 

analysis of samples from sites containing trace levels of. 

contamination. 

ADP Audit Pilot 

The transfer of data from the laboratory sheets to the 

computer data base was executed with a low percentage of 

error. For the air data set, the percentage of error i s 
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less than 1 percent and for the s o i l data set the percentage 

of error i s 3 percent. 

Values of methylene chloride, Bis(2-ethylhexyl)phathalate, 

trichlorofluoromethane, and benzene were not reported 

because their presence was considered to have resulted from 

laboratory contamination. 

QA REVIEW AND ASSESSMENT METHODOLOGY 

The assessment and final selection of the alternatives for 

the QA review and assessment methodologies reviewed are 

discussed in detail in the "Love Canal Environmental Data 

Quality Assurance Review and Assessment Methodology" 

(September 20, 1984). 

The following i s a description of the tasks associated with 

the s e l e c t e d QA Review and Assessment Methodology. The 

Phase A and B tasks were performed for a l l of the 

environmental studies performed after December 1979 for 

three media: a i r , groundwater, and s o i l . Phase C and D, 

determinations of detection limits and ADP audits, were 

performed on selected pilot study data sets. 

The Phase A task was designed to identify a l l of the 

environmental sampling studies conducted at Love Canal. 

Once identified, the studies were divided into data sets. A 

data set represents a single medium, collected by a single 
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co l l e c t i o n agency or contractor, analyzed by a single 

laboratory, and commissioned for a given study. Preliminary 

investigations for a l l the data sets were made to determine 

the status of readily available documentation of sample 

c o l l e c t i o n , information on the existence of q u a l i t y control 

(QC) samples, sample handling protocols, laboratory 

analytical procedures, and whether or not the an a l y t i c a l 

results exist on a computer data base. , 

The scope of the Phase B task included reviews of a selected 

group of the data sets i d e n t i f i e d by Phase A task. The 

s c i e n t i f i c experts decided that only air-, groundwater, and 

s o i l were the media of i n t e r e s t . In addition, the experts 

decided that only those data sets collected a f t e r the 

treatment plant began operation i n December 1979 should be 

considered. These studies were reviewed t o determine i f the 

procedures for sample c o l l e c t i o n and analysis were 

documented and i f they were adequate to meet minimum quality 

assurance c r i t e r i a set by experts i n the f i e l d s of sample 

co l l e c t i o n and analy t i c a l laboratory procedures. The goal 

of the QA review i s to place each environmental study 

performed at Love Canal i n one of the following categories: 

1. Meets minimum QA c r i t e r i a 

2. Uncertain i f minimum QA c r i t e r i a are met 

3. Does not meet minimum QA*criteria 
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Documents which were identified by Phase A as being 

associated with a data set and which were not on hand were 

subsequently collected for review. 

Phases C and D were conducted for four selected pilot data 

sets and consist of indepth reviews of the studies. For the 

Phase C task, studies were reviewed to determine i f 

protocols established as representing minimum QA c r i t e r i a in 

Phase B were followed for sample collection and analysis. 

When field notes, laboratory notes, and other available 

documentation were insufficient to determine the above, then 

Phase D task was attempted. This task consisted of 

interviews with personnel responsible for the collection and 

analysis of the samples. 

The detection limits and possible assignment of values of 

non-detects for the four pilot data sets were investigated 

because these are important factors in the habitability 

decision-making process. The analytical "detection limit" 

(defined precisely in the "Detection Limit Assessment Pilot 

Study" section) i s a c r i t i a l determinant of the quality and 

usefulness of the laboratory analytical results. Knowledge 

of upper bounds for the many non-detects reported for the 

EDA i s very desirable in determining the usefulness of each 

data set. This "limit" for non-detects, and the analytical 

"detection limit" are frequently different values that are 

specific to a given data set. An extensive literature 

search was conducted to find appropriate methods for 

12-10 

LOV-003-001026



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

estimating these limits. The methods reviewed and others 

subsequently developed are discussed in the pilot study 

results. Data sets for which "detection" limits have been 

reported were reviewed to evaluate these limits. This 

review requires analysis of the sources of error inherent in 

the laboratory analytical process. Sources of variability 

and bias were investigated in order to estimate these 

limits. To perform this review, raw analytical instrument 

data such as GC/MS output for field samples, blanks, 

standards, and other quality control data were evaluated. 

Data sets which have no such reported limits were reviewed 

to determine i f sufficient raw data exist to estimate these 

limits. , 

ADP audits were executed on only two of the four pilot data 

sets since they were the only two data sets whose analytic 

results were available on computer tapes. Original 

laboratory forms were checked against the computer tapes to j 

determine to what degree of r e l i a b i l i t y the data on the j 

computer tape represented the original data on the j 
•• i 

laboratory forms. 

RESULTS OF PHASE A AND PHASE B 

The Phase A task identified a total of 55 environmental 

studies done at Love Canal and the EDA for air, drinking 

water, groundwater, sediment, s o i l s , surface water, and sump 

water. A document tracking system was created to locate and 
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f i l e every available document relating to Love Canal issues. 

Each study was separated into data sets, resulting in 176 

data sets. Table 12-1 provides a summary of the approximate 

number of environmental samples collected in each medium 

before and after December 1979. Tables 12-2 through 12-8 

summarize the studies, the dates collected, and the 

locations where the samples were taken for each of the above 

mentioned media. 

Table 12-1 

SUMMARY OF ENVIRONMENTAL SAMPLING STUDIES 

Approx. No. Approx. No. 
of Samples of Samples 

Medium 
No. of 
Studies 

No. of 
Data Sets 

Collected 
Before 
Dec. 1979 

Collected 
After 

Dec. 1979 

Air 13 27 747 3,673 

Drinking Water 3 12 20 271 

Groundwater 9 28 21 958 

Sediment 16 28 44 614 

Soil 20 35 4,813 1,329 

Water8 31 44 92 1,111 

Includes surface and sump water. 

The results of the Phase B review for the sample collection 

and analysis of air, groundwater, and s o i l samples taken in 

the Love Canal and EDA area after December 1979 are shown in 

Table 12-9. 
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1 

Pme No. 1 
OBI/BO f l 

I 
STUDY NAME 

EPA INDOOR AIR SAMPLING 
EANDOOR AIR SAMPLING 
EPISTORK SEUER SAMPLING 
HOOKER OUTDOOR 
19M EPP ENVIRONMENTAL 
W EPA ENVIRONMENTAL 
1980 EPA ENVIRONMENTAL 
1960 EPA ENVIRONMENTAL 
19jJ EPA ENVIRONMENTAL 
1#EPA ENVIRONMENTAL 
I960 EPA ENVIRONMENTAL 
-SB EPA ENVIRONMENTAL 
iSpEPfi ENVIRONMENTAL 
1980 EPA ENVIRONMENTAL 

:IR SAMPLING 
EPyi 

I 
SOL LITIGATION 

IR AIR SAMPLING 
IR AIR SAMPLING 

DtCOUTDDDR AIR SAMPLING 

I 
I 

I 
1 
I 
I 

TABLE 12-2 

SUMMARY OF PHASE A RESULTS FOR MEDIUM: AIR 

JINDOOR AIR SAMPLING 
OUTDOOR AIR SAMPLING 

DOH INDOOR AIR SAMPLING 
DM OUTDOOR AIR SAMPLING 
DfloUTDOOR AIR SAMPLING 
DOH OUTDOOR AIR SAMPLING 

INDOOR AIR SAMPLING 

LOCATION KEY 
CANAL D - CREEKS 
RINGS 1(2 E - SEtCRS 
EM F - ALL 

STUDY DATA SET DATE COLLECTED COLL ANAL NO OF NO OF DC 
ND NO COLLECTED LOCATION BY PROC. BY PROC SAMPLES SAMPLE5 

002 070 1978, FEB 7-9 B.C RTI 1 RTI 1 13 0 
002 067 1978, JULY 6-7 B RTI 1 RTI 1 18 1 
009 060 1978, JIM 25 - DEC 14 *c NYSDOH £ NYDOH 1 651 10 
010 062 1978, HAY 18 - JIM 8 M NYDOH 1 NYDOH 1 41 0 
016 091 1978, OCT 26 - 27 B NYSDOH 2 1 3 0 
053 164 1979 NYSDOH £ NYDOH 2 0 0 
019 159 1979, MAY - JUNE B-476 

99TH 
STREET 

NYSDOH 1 NYDOH 1 15 0 

Ml 142 1979, NOVEMBER 15, 28 C EPA 2 EPA 2 6 0 
041 143 1979, NOVEMBER 15, 28 C EPA £ RTI 2 0 6 
05£ 162 1980, APR. 24-25, MAY : 1-2 B,E O.H. MATERIALS CO. 1 RES 1 33 4 
051 160 1980, AUG 7, 9, 22 M,C HOOKER CHEMICAL 1 HDOKRC 1 77 0 
001 001 1980, AUG. 8 - OCT. 31 F flEDMET TECHNOLOGIES, INC. 1 HSU 1 5 3 
001 002 1980, AUG. 6 - OCT. 31 F SE0ME1 TECHNOLOGIES, INC. 1BSLA 1 347 176 
001 003 1980, AUG. 8 - OCT. 31 F BEDMET TECHNOLOGIES, INC. 1 PEDC 1 387 317 
001 004 1980, AUG. 8 - XT. 31 F BEOMET TECHNOLOGIES, INC. 1SMRI 1 390 17S 
001 005 1980, AUG. 8 - OCT. 31 F flEDMET TECHNOLOGIES, INC 1 BCL 1 365 23* 
001 006 1980, AUG. 8 - OCT. 31 F flEDMET TECHNOLOGIES, INC 1 BCL2 1 326 16E 
001 007 1980, AUG. 8 - OCT. 31 F flEDMET TECHNOLOGIES, INC. 1 BCL3 1 27 li 
001 006 1980, AUG. 8 - OCT. 31 F GEOMET TECHNOLOGIES, INC. 1 EMSR 1 116 121 
001 009 1980, AUG. 8 - XT. 31 F BEOMET TECHNOLOGIES, INC 1 HERL 1 0 4£ 
001 010 1980, AUG. 6 - OCT. 31 F flEDMET TECHNOLOGIES, INC. 1 IIT 1 0 12 
03S 139 1980, JUNE 12 E -

LEACHATE 
SEWERS 

EPA 2 EMSR 2 2 0 

039 140 1960, JUNE 16-19 B - 476 EPA 2 2 1 0 
99TH 

1 

STREET 
036 131 1981, SEPT. 15-16 B NYSDOH 1 NYDOH 1 37 4 
032 116 1962, DEC 15-1963, MAR IS C NYSDEC 1 NYDEC 1 •349 0 
032 119 1963, JUN fi - NOV 22 C NYSDEC 1 NYDEC 1 1093 0 
032 120 1963, JUN 8 - NOV 22 C NYSDEC 1 NYDOH 1 114 4 

PROCEDURE KEY 
1 c DOCUMENTED 
2 - NOT DOCUMENTED 

ABBREVIATIONS 
COLL. • COLLECTION 
PRX. « PROCEDURE 
ANAL. ' ANALYTICAL 
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TABLE 12-2 

UMARY OF PHASE A RESULTS FOR MEDIUM: AIR 

STUDY NAME 

RTI INDOOR AIR SAMPLING 
RTI OUTDOOR AIR SAMPLING 
DOH INDOOR AIR SAMPLING 
DOH OUTDOOR AIR SAMPLING 
DOH OUTDOOR AIR SAMPLING 
DOH OUTDOOR AIR SAMPLING 
DOH INDOOR AIR SAMPLING 

EPP. INDOOR AIR SAMPLING 
EPA INDOOR AIR SAMPLING 
EPA STORM SEVER SAMPLING 
HOOKER OUTDOOR 
1960 EPP. ENVIRONMENTAL 
1960 EPA ENVIRONMENTAL 
1960 EPA ENVIRONMENTAL 
1960 EPA ENVIRONMENTAL 
1960 EPA ENVIRONMENTAL 
I960 EPA ENVIRONMENTAL 
i960 EPA'ENVIRONMENTAL 
.960 EPA ENVIRONMENTAL 
i960 EPP. ENVIRONMENTAL 
1960 EPA ENVIRONMENTAL 
EPA AIR SAMPLING 

DDL LITIGATION 
DEC OUTDOOR AIR SAMPLING 
DEC OUTDOOR AIR SAMPLING 
DEC OUTDOOR AIR SAMPLING 

STUDY DATA SET DATE COLLECTED COLL ANAL NO OF NO Of QC 
NO NO COLLECTED LOCATION BY PROC. BY PROC. SAMPLES SAMPLES 

002 070 1976, FEB 7-9 B,C RTI 1 RTI 1 13 0 
002 067 1976, JULY 6-7 B RTI 1 RTI 1 16 1 
009 060 1976, JUN 25 - DEC 14 B»C NYSDOH £ NYDOH 1 651 10 
010 062 1976, MAY 18 - JUN 8 M NYDOH 1 NYDOH 1 41 0 
016 091 1978, OCT 26 - 27 B NYSDOH 2 1 3 0 
053 164 1979 NYSDOH 2 NYDOH 2 0 0 
019 159 1979, MAY - JUNE B-476 

99TH 
STREET 

NYSDOH 1 NYDOH 1 15 0 

041 142 1979, NOVEMBER 15, 28 C EPA 2 EPA 2 6 0 
041 143 1979, NOVEMBER 15, 26 C EPA 2 RTI 2 0 £ 
052 162 1960, APR. 24-25, MAY 1-2 B.E O.H. MATERIALS CO. 1 RES 1 33 
051 160 I960, AUG 7, 9, 22 M,C HOOKER CHEMICAL 1 HDOKRC 1 77 0 
001 001 1960, AUG. 6 - OCT. 31 F BEOMET TECHNOLOGIES, INC. 1 HSU 1 5 3 
001 002 1960, AUG. 6 - OCT. 31 F BEOMET TECHNOLOGIES, INC. 1 BSLA 1 347 176 
001 003 1960, AUG. 6 - OCT. 31 F BEOMET TECHNOLOGIES, INC. 1 PEDC 1 387 317 
001 004 1980, AUG. 8 - OCT. 31 F BEOMET TECHNOLOGIES, INC. 1 SWRI 1 390 179 
001 005 1980, AUG. 6 - OCT. 31 F BEOMET TECHNOLOGIES, INC 1 BCL 1 365 234 
001 006 1960, AUG. 8 - OCT. 31 F BEOMET TECHNOLOGIES, INC 1 BCL2 1 328 16£ 
001 007 1960, AUG. 6 - XT. 31 F BEOMET TECHNOLOGIES, INC. 1 BCL3 1 27 1£ 
001 006 1960, AUG. 6 - XT. 31 F BEOMET TECHNOLOGIES, INC. 1 EMSR 1 lie 12: 
001 009 1960, AUG. 6 - XT. 31 F BEOMET TECHNOLOGIES, INC. 1 HERL 1 0 4f. 
001 010 1960, AUG. 6 - XT. 31 F BEOMET TECHNOLOGIES, INC. 1 IIT 1 0 12 
039 139 1960, JUNE 12 E -

LEACHATE 
SEWERS 

EPA 2 EMSR 2 2 0 

039 140 I960, JUNE 16-19 B - 476 EPA 2 2 1 0 
99TH 

1 0 

STREET. 
036 131 1961, SEPT. 15-16 B NYSDOH 1 NYDOH 1 37 4 
032 116 1962, DEC 15-1963, MflR 16 C NYSDEC 1 NYDEC 1 349 0 
032 119 1963, JUN 6 - NOV 22 C NYSDEC 1 NYDEC 1 1093 0 
032 120 1963, JUN 6 - NOV 22 C NYSDEC 1 NYDOH 1 114 4 

LOCATION KEY 
A - CANft. D - CREEKS 
B - RINGS 162 E - SEWERS 
• C - EDfi F - ALL 

PROCEDURE KEY 
1 * DOCUMENTED 
2 - NOT DOCUMENTED 

ABBREVIATIONS 
COLL * COLLECTION 
PRK. * PROCEDURE 
ANAL. * ANALYTICAL 
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TABLE 12-3 

SUMMARY OF PHASE fl RESULTS FOR MEDIUM: DRINKINB MATER 

STUDY DATA SET DATE COLLECTED COLL. ANAL. fluey NO OF NO OF QC 
STUDY NAME NO NO COLLECTED LOCATION BY PROC. BY PROC SAMPLES SAMPLE? 

RTI DRINKINB HATER 002 066 1978, JULY 6-7 8 RTI Z RTI 1 16 0 
DOH SUMP SAMPLING 017 092 1979, JAN 10 C B NYDOH 2 2 0 
1980 EPA ENVIRONMENTAL 001 065 1980, AUG. 8 - OCT. 31 B,C BEOMET TECHNOLOGIES DC 1 ACEE 1 23 0 
1980 EPA ENVIRONMENTAL 001 056 1980, AUG. 8 - OCT. 31 B,C BEOMET TECHNOLOGIES, INC. 1 CMTL 1 9 0 
1980 EPA ENVIRONMENTAL 001 057 1980, AUG. 6 - OCT. 31 B.C BEOMET TECHNOLOGIES, DC 1 ENSC 1 8 0 
1980 EPA ENVIRONMENTAL 001 066 1980, AUG. 8 - OCT. 31 B,C flEDMET TECHNOLOGIES, DC 1 EMSV 1 20 1 
1980 EPA ENVIRONMENTAL 001 059 1980, AUG. 8 - OCT. 31 B.C BEOMET TECHNOLOGIES, DC 1 ERCO 1 26 0 
1960 EPA ENVIRONMENTAL 001 060 1980, AUG. 8 - OCT. 31 B,C BEOMET TECHNOLOGIES, DC 1 6SLA 1 17 0 
1980 EPA ENVIRONMENTAL 001 061 1980, AUG. 8 - OCT. 31 B,C flEDMET TECHNOLOGIES, INC 1 BEND 1 38 0 
1960 EPA ENVIRONMENTAL 001 062 I960, AUG. 8 - OCT. 31 B.C BEOMET TECHNOLOGIES, INC 1 PJBL 1 83 0 
I960 EPA ENVIRONMENTAL 001 063 I960, AUG. 8 - OCT. 31 B.C BEOMET TECHNOLOGIES, INC. 1 SHRI 1 17 0 
I960 EPA ENVIRONMENTAL 001 064 1980, AUG. 8 - OCT. 31 B,C flEDMET TECHNOLOGIES, INC. 1 TRW 1 18 0 

LOCATION KEY PROCEDURE KEY ABBREVIATIONS 
A - CANAL D - CREEKS 1 « DOCUMENTED COLL. « COLLECTION 
B - RINGS 112 E - SEWERS 2 * NOT DOCUMENTED PROC. • PROCEDURE 
C - EDA F - ALL ANAL. « ANALYTICAL 
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TABLE 12-4 

SUMMARY OF PHASE A RESULTS FDR MEDIUM: SEDIMENT 

STUDY NAME 
STUDY DATA SET DATE ' COLLECTED COLL. ANAL ANAL. NO OF NC OF DC 

STUDY NAME NO NO COLLECTED LOCATION PRX. BY PRX. SAMPLES SAMPLES 

DEC SAMPLING 027 109 1976, NOV 10 E NYSDEC 1 NYDOH 2 2 0 
CALSPAN GROUNDWATER STUDY 047 150 1977, APRIL 12 B CALSPAN CORPORATION 2 2 3 o' 
DEC HATER SAMPLING 026 114 1977, DEC 1 B NYSDEC £ NYDOH 2 3 0 
DOH 012 086 1976, AUG 20 - 21 D NYSDOH 1 NYDOH 2 7 0 
EPA LOVE CANAL SAMPLING 037 136 1978, SEPT. 26 D,E 1 2 14 0 
STORM SEWER ft CREEK 013 086 1979, NOV 15 D,E .NYSDOH 1.NYDOH 1 15 0 
EPA STORM SEWER SAMPLING 052 161 1980, APR. 24-25, HAY 1-2 B.D.E CH. MATERIALS CO. 1 AES 1 £6 c 
1960 EPA ENVIRONMENTAL 001 021 1980, AUG. 8 - OCT. 31 F BEOMET TECHNOLOGIES, INC 1 ACEE 1 24 34 
1980 EPA ENVIRONMENTAL 001 022 1960, AUG. 8 - OCT. 31 F BEOMET TECHNOLOGIES, INC 1 CMTL 1 53 BS 
1980 EPA ENVIRONMENTAL 001 023 1980, AUG. 8 - OCT. 31 F BEOMET TECHNOLOGIES, INC. 1 ENSC 1 5 1J 
1980 EPA ENVIRONMENTAL 001 024 I960, AUG. 8 - OCT. 31 F BEOMET TECHNOLOGIES, INC 1 EMSV 1 39 £ 
1960 EPP. ENVIRONMENTAL 001 025 1980, AUG. 8 - OCT. 31 F BEOMET TECHNOLOGIES, INC. 1 ERCO 1 22 33 
1960 EPA ENVIRONMENTAL 001 026 1960, AUG. 8 - XT. 31 F BEOMET TECHNOLOGIES, INC. 1 6SLA 1 14 • 6 
1960 EPA ENVIRONMENTAL 001 027 I960, AUG. 8 - XT. 31 F BEOMET TECHNOLOGIES, INC. 1 8SN0 1 29 3c 
I960 EPA ENVIRONMENTAL 001 026 1980, AUG. 6 - XT. 31 F BEOMET TECHNOLOGIES, INC 1 PJBL 1 14 ik 
1960 EPA ENVIRONMENTAL 001 029 1980, AUG. 6 - XT. 31 F BEOMET TECHNOLOGIES, INC 1 SWRI 1 23 6v 
1980 EPA ENVIRONMENTAL 001 030 i960, AUG. 6 - XT. 31 F BEOMET TECHNOLOGIES, INC 1 WSU 1 32 lc 
1960 EPA ENVIRONMENTAL 001 066 1960, AUG. 6 - XT. 31 F BEOMET TECHNOLOGIES, INC. 1 ENSC 1 0 1 
DEC SEDIMENT SAMPLING 025 105 1980, MARCH 12-14 D NYSDEC 1 NYDOH 1 2 1 
DEC SEDIMENT SAMPLING 025 106 1980, MARCH 12-14 D NYSDEC 1 NYDOH 2 12 0 
DEC SEDIMENT SAMPLING 033 121 1960, MAY 27 B.E 2 NYDOH 1 3 0 
INDIANA STATE UNIVERSITY 054 166 1981, SEPT. B, C INDIANA STATE UNIVERSITY 1 SCHINU 1 0 0 
MALCOLM PIRNIE STUDY 003 072 1963, JAN 3-21, MAR 10,11 D,E,C MALCOLM PIRNIE 1 CMTL 1 162 0 
MALCOLM PIRNIE STUDY 003 165 1963, JAN3-21,HAR 10,11 1 MALCOLM PIRNIE 1 CMTL 1 127 0 
DEC - CAYUGA CREEK 023 103 1964 D NYSDEC 2 2 11 0 
DEC SEDIMENT SAMPLING - 024 104 1964, APRIL 12 D NYSDEC 1 NYDOH 1 6 0 
DEC DIOXIN SAMPLING 056 171 1964, AUG. 29 D NYSDEC 1 NYDOH 2 5 0 
DEC DIOXIN SAMPLING 055 175 1964, JUL 26 C RECRA RESEARCH 1 ENVIRO 1 1 1 

LOCATION KEY 
A - CANAL D - CREEKS 
B - RINGS 182 E - SEWERS 
C - EDA F - ALL 

PROCEDURE KEY 
1 = DOCUMENTED 
2 « NOT DOCUMENTED 

ABBREVIATIONS 
COLL. « COLLECTION 
PRX. * PROCEDURE 
ANAL. * ANALYTICAL 
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01/01/60 TABLE 12-5 

SUMMARY OF PHASE A RESULTS FOR MEDIUM: GROUNDWATER 

STUDY DATA SET . DATE COLLECTED COLL ANAL. ANAL. NO OF NO Of K 
STUDY NAME NO NO COLLECTED LOCATION BY PRX. BY PRX SAMPLES SAMPLES 

CALSPAN 6A0UNDWATER STUDY 047 148 1977, JUN 20, JULY 16 A CALSPAN CORPORATION 2 2 6 0 
DEC SOIL SAMPLING 034 123 1976, AUG. 9 C NYSDEC 1 NYDOH 2 1 0 
FRED C HART GROUNDWATER 049 155 1978, JUNE 9 A»B F.C HART ASSOCIATES 1 YORK 1 7 0 
DOH SOIL SAMPLING Oil 084 1976, NOV. 17 B NYSDOH £ HSU 1 2 • 5 
NYSDEC BEDROCK WELL 030 116 1978, SEPT. 11-12 A»B NYSDEC 2 NYDOH 2 3 0 
I960 EPA ENVIRONMENTAL 001 043 I960, AUG. 8 - OCT. 31 A.B.C JRB ASSXlATES 1 ACEE 1 164 0 
1960 EPA ENVIRONMENTAL 001 044 1960, AUG. 8 - OCT. 31 A,B,C JRB ASSXlATES 1 AES 1 0 66 
1960 EPA ENVIRONMENTAL 001 045 1960, AUG. 8 - XT. 31 M,C JRB ASSXlATES 1 CMTL 1 117 0 
; I960 EPA ENVIROHENTAL 001 046 1980, AUG. 6 - XT. 31 A»B,C JRB ASSXlATES 1 EMSC 1 29 

<•• 
I960 EPP ENVIRONMENTAL 001 047 I960, AUG. 6 - OCT. 31 A.B.C JRB ASSXlATES 1 ERCO 1 162 
1960 EPA ENVIRONMENTAL 001 046 1960, AUG. 6 - XT. 31 M,C JRB ASSXlATES 1 BSLP 1 6 V 

i960 EPP ENVIRONMENTAL 001 049 I960, AUG. 6 - XT. 31 A,B,C JRB ASSXlATES 1 GSNO 1 16 0 
.960 EPA ENVIRONMENTAL 001 050 I960, AUG. 6 - XT. 31 A,B,C JRB ASSXlATES 1 KERR 1 6 ll 

i960 EPS ENVIRIWESTAL 001 051 1960, AUG. 6 - XT. 31 A,B,C JRB ASSXlATES 1 PJBL i * :2c 
i960 EPS ENVIRONMENTAL 001 052 1980, AUG. 8 - XT. 31 A,B,C JRB ASSXlATES 1 SMRI l 19 '-• 0 
1980 EPA•ENVIRONMENTAL 001 053 I960, AUG. 6 - XT. 31 A.B.C JRB ASSOCIATES i m 1 .33 0 
1960 EPA ENVIRONMENTAL 001 05> 1980, AUG. 6 - XT. 31 A,B,C JRB ASSOCIATES . 1 WSJ 1 4 

;DEC WELL Ŝ'-'.iNS 020 097 1961, JUNE - 1953, MARCH A, 6 NYSDEC 1 RECRG * . 150 o 
T3L WN!T0»!SS WELL 036 133 1962. JLN 26 - JULY 1 6,C CA. RICH .CONSULTANTS 1 RECRA 1 1! i . 

KjvITBRIKS WSu. 03c 1521.. J-* £6 - JULY 1 Bf C • C.A. RICH CONSTANTS 1. KSJ l 2 . 
:iZ *£•_. SA*!P_1N5 020 09a 1962, MAS i7 A, 6 .NYSDEC • 1-NYDOH £ C 

••: s».;.>s 020 056 1962. MP?, ic A, 6 NYSDEC i ERCO 1 0 fc 
.•EC KE„ ,s2»-.:i5 020 095 1962, M?> - 1963, HSR A,B NYSDEC 1 ERCO 1 44 0 
DEC WE„ SAĈ INC- 020 093 1963, JUNE 9 A,B NYSDEC 1 NYDOH £ 14 < 

I 

JEC «E_ SA«P_:V:- 020 100.. 1964, APRIL 30 • A,B NYSDEC 1 VERSAR 2 16 r 
V 

. EC I'lOXit. SS«.:S* 055 174 1964, JUL 26 C RECRA RESEARCH 1 ENV'IRO 1 4 : 
• EC * I _ SASPwINc 020 172 1964, JULY 11, 12 C NYSDEC 1 VERSAR £ £4 0 
DEC WL.L SAVING 020 173 1965, 6/26/64-1/16 B,C NYSDEC 1 NYDOH 2 64 2 

LOCATION KEY 
A - CANAL D - CREEKS 
B - RINGS 1(2 E - SEWERS 
C - EDA F - ALL 

PROCEDURE KEY 
1 * DOCUMENTED 
2 * NOT DOCUMENTED 

ABBREVIATIONS 
COLL. * COLLECTION 
PRX. * PROCEDURE 
ANAL c ANALYTICAL 
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TABLE 12-6 

SUMMARY Of PHASE A RESULTS FOR MEDIUM: SOIL 

STUDY DATA SET DATE COLLECTED COLL. ANAL. flNQL 
f f V I L i 

NO OF NO OF QC 
STUDY NAME NO NO COLLECTED LOCATION BY PRX. BY PRX SAMPLES SAMPLES 

DOH BASEMENT AIR SAMPLING 009 061 B NYSDOH 2 NYDOH 2 0 0 
EPA LOVE CANAL SAMPLING 037 137 0 0 0 0 
DEC SAMPLING 027 111 1976, NOV 10 B NYSDEC 1 NYDOH 2 3 0 
DEC HATER SAMPLING 026 113 1977, DEC 1 c NYSDEC 2 NYDOH 2 4 0 
DEC SOIL SAMPLING 034 122 1978, AUG 8 c NYSDEC 1 NYDOH 2 14 0 
CONST. Of CARBON FILTER 006 079 1978, DEC 12 EARTH DIMENSIONS, INC. 1 2 2 0 
DOH SOIL SAMPLING 018 093 1978, DEC 19 - 20 B EARTH DIMENSIONS, INC 2 NYDOH 2 3 0 
DOH SOIL SAMPLING 016 094 1978, DEC 19-20 B ' 2 HSU 1 0 3 
RTI SOIL SAMPLING 002 069 1978, JULY 6-7 B,C RTI 2 1 16 0 
DEC SOIL, SAND SAMPLING 031 117 1976, OCT. 13-27 

B,C 
NYSDEC 2 NYDOH 2 164 0 

DEC SAMPLING 026 107 1978, SEPT. 11-23 B NYSDEC 1 NYDOH 2 0 0 
DOH 93RD STREET STUDY 007 078 1979, DEC c EARTH DIMENSIONS INC 2 NYDOH 2 281 0 
DOH TRANSECT STUDY 005 074 . 1979, FEB 2 - MAR 13 F EARTH DIMENSIONS, INC. 1 NYDOH 2 425 0 
DOH TRANSECT STUDY 005 075 1979, FEB 2 - MAR 13 F EARTH DIMENSIONS, INC 1 RECRA 1 0 226 
DON-HOUSEHOLD DUST IN 014 069 1979, JUN 11-12 NYSDOH 1 NYDOH 2 20 0 
DOH INDIVIDUAL LOT SOIL 006 076 1979, MAR 14 - AUG 23 F EARTH DIMENSIONS, INC 1 NYDOH 2 3632 0 
DOH 93RD STREET SCHOOL 007 077 1979, MAY 15 - MAY 22 c EARTH DIMENSIONS, INC 1 NYDOH 2 247 0 
DDL LITIGATION 036 130 1980, AUG, SEPT NYSDOH 1 NYDOH 1 75 10 
i960 EPA ENVIRONMENTAL 001 Oil I960, AUG. 6 - OCT. 31 F BEOMET TECHNOLOGIES, INC. 1 ACEE 1 177 2(€ 
i960 EPA ENVIRONMENTAL 001 012 1980, AUG. 8 - XT. 31 F GEOMET TECHNOLOGIES, INC. 1 CMTL 1 209 26£ 
1960 EPA ENVIRONMENTAL 001 013 I960, AUG. 6 - XT. 31 F BEOMET TECHNOLOGIES, INC 1 ENSC 1 26 31 
I960 EPA ENVIRONMENTAL 001 014 I960, AUG. 8 - XT. 31 F BEOMET TECHNOLOGIES, INC. 1 EMSV 1 189 30 
.980 EPP ENVIRONMENTAL 001 015 1960, AUG. 8 - XT. 31 F BEOMET TECHNOLOGIES, INC. 1 ERCO 1 118 57 
.960 EPA ENVIRONMENTAL 001 016 I960, AUG. 6 - XT. 31 F GEOMET TECHNOLOGIES, INC. 1 GSLA 1 37 30 

I960 EPA ENVIRONMENTAL 001 017 ' I960, AUG. 8 - XT. 31 F GEOMET TECHNOLOGIES, INC. 1 6SN0 1 112 163 
I960 EPA ENVIRONMENTAL 001 016 1960, AUG. 8 - XT. 31 F GEOMET TECHNOLOGIES, INC. 1 PJBL 1 51 45 
I960 EPA ENVIRONMENTAL 001 019 1960, AUG. 6 - XT. 31 F GEOMET TECHNOLOGIES, INC 1 SHRI 1 204 313 
.960 EPA ENVIRONMENTAL 001 020 1960, AUG. 8 - XT. 31 F GEOMET TECHNOLOGIES, INC. 1 HSU 1 9 15 
I960 EPA ENVIRONMENTAL 001 065 1980, AUG. 6 - XT. 31 F BEOMET TECHNOLOGIES INC. 1 EMSC 1 0 1 
MALCOLM PIRNIE STUDY 003 071 1963, JAN 3-21, MAR 10-11 c MALCOLM PIRNIE 1 CMTL 1 9 0 
1ALC0LM PIRNIE STUDY 003 167 1963, JAN. MAR. D, E, C MALCOLM PIRNIE 1 CMTL 1 9 • 0 
I.C. JORDAN BOREHOLE STDY 046 152 1963, MAR 23 - APRIL 11 B E.C. JORDAN 1 ECJORD 1. 64 0 
E.C JORDAN BOREHOLE STDY 046 153 1963, MAR 23 - APRIL 11 B E.C. JORDAN 1 GSRI 1 19 0 
E.C. JORDAN BOREWLE STDY 046 154 1963, MAR 23 - APRIL 11 B E.C. JORDAN 1 HSU 1 17 c 
DEC DIOXIN SAMPLING 055 170 1964, JUL. 26 C RECRA RESEARCH 1 ENVIRO 1 4 0 

LOCATION KEY 
A - CANAL D - CREEKS 
B - RINGS 1(2 E - SEWERS 
C - EDfi F - ALL 

PROCEDURE KEY 
1 - DOCUMENTED 
2 = NOT DOCUMENTED 

ABBREVIATIONS 
COLL. - COLLECTION 
PRX. ' PROCEDURE 
ANAL. = ANALYTICAL 
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TABLE 12-7 

SUMMARY OF PHASE A RESULTS FOR MEDIUM: HATER 

STUDY DATA SET DATE COLLECTED COLL ANAL. ANAL. ND OF NC OF c: 
STUDY NAME NO NO COLLECTED LOCATION BY PRX. BY PRX. SAMPLES SAKPLEE 

EPA HATER SAMPLING 040 141 C 2 EPA 1 9 1 
EPA HATER SAMPLING 045 146 OHMSB 2 OHMSB 1 1 0 
DEC SAMPLING 027 110 1976, NOV 10 B,C,D,E NYSDEC 2 NYDOH 2 4 0 
CALSPAN GROUNDWATER STUDY 047 149 1977, APRIL 12 B CALSPAN CORPORAION 2 2 3 0 
CALSPAN GROUNDWATER STUDY 047 151 1977, APRIL 12 D,B CALSPAN CORPORATION 2 1 5 0 
DEC HATER SAMPLING 028 112 1977, DEC 1 E,D NYSDEC 1 NYDOH 2 2 0 
DEC - WATER SAMPLING 026 163 1977, DEC 1 B NYSDEC 2 NYDOH 2 2 0 
DOH SUMP SAMPLING 015 090 1976, AUG - DEC B,C 2 NYDOH 2 480 0 
EPA MANHOLE SAMPLING 043 144 1976, AUG 14, 16 C EPA - RFC 2 EPA 1 6 c 
DOH 012 065 1976, AUG. 20-21 D NYSDOH 1 NYDOH 2 7 c 
FRED C. HART GROUNDWATER 049 156 1978, AUGUST 8-12 C F.C HART ASSXlATES 1 YORK 2 6 0 
DEC SUMP SAMPLING 029 115 1978, FEB 2 B NYSDEC 2 NYDOH 2 8 0 
FRED C. HART GROUNDWATER 049 157 1976, JUNE 9 D F.C HART ASSXlATES 1 YORK 1 2 0 
DEC SUMP SAMPLING 026 106 1976, SEPT. 11-23 B NYSDEC 1 2 0 0 
EPA LOVE CANAL SAMPLING 037 135 1976, SEPT. 26 D,E 1 2 15 0 
DEC STORK SEWER STUDY 022 102 1979, APRIL E NYSDEC 2 NYDOH 1 52 0 
DEC SUMP SAMPLING 021 101 1979, JAN 27-28 B,C NYSDEC 2 NYDOH 2 30 0 
EPA MISC. HATER SAMPLING 044 145 1979, JUNE 13-14 B EPA 2 EPA 1 5 0 
STORM SEWER 1 CREEK 013 087 1979, NOV 15 D,E NYSDOH 1 NYDOH 1 15 0 
I960 EPA ENVIRONMENTAL 001 031 I960, AUG. 6 - OCT. 31 F GEOMET TECHNOLOGIES, INC. 1 ACEE 1 136 (• 
1960 EPA ENVIRONMENTAL 001 032 1960, AUG. 8 - OCT. 31 F GEOMET TECHNOLOGIES, INC. 1 CMTL 1 93 0 
1960 EPA ENVIRONMENTAL 001 033 I960, AUG. 6 - XT. 31 F BEOMET TECHNOLOGIES, INC 1 ENSC 1 61 0 
1960 EPA ENVIRONMENTAL 001 034 1980, AUG. 6 - XT. 31 F GEOMET TECHNOLOGIES, INC 1 EMSV 1 105 •2! 
1960 EPA ENVIRONMENTAL 001 035 1960, AUG. 6 - XT. 31 F GEOMET TECHNOLOGIES, INC. 1 ERCO 1 252 0 
1960 EPA ENVIRONMENTAL 001 036 1960, AUG. 8 - XT. 31 F GEOMET TECHNOLOGIES, INC. 1 XA 1 0 10 
I960 EPA ENVIRONMENTAL 001 037 1960, AUG. 8 - XT. 31 F GEOMET TECHNOLOGIES, INC. 1 6SLA 1 53 0 
1960 EPA ENVIRONMENTAL 001 036 I960, AUG. 8 - XT. 31 F GEOMET TECHNOLOGIES, INC. 1 GSNO 1 103 c 
1960 EPA ENVIRONMENTAL 001 039 1980, AUG. 6 - XT. 31 F BEOMET TECHNOLOGIES, INC. 1 PJBL 1 163 0 
1960 EPA ENVIRONMENTAL 001 040 1960, AUG. 6 - XT. 31 F GEOMET TECHNOLOGIES, INC. 1 SWRI 1 '50 0 
I960 EPA ENVIRONMENTAL 001 041 I960, AUG. 6 - XT. 31 F GEOMET TECHNOLOGIES, INC. 1 TRW 1 57 0 
1960 EPA ENVIRONMENTAL 001 042 1980, AUG. 8 - XT. 31 F BEOMET TECHNOLOGIES, INC. 1 HSU 1 16 0 
DDL LITIGATION 036 132 1981, SEPT. 14-16 NYSDOH 1 NYDOH 1 2 1 
MALCOLM PIRNIE STUDY 003 073 1983, JAN 3-21, MAR 10-11 D,E MALCOLM PIRNIE ' 1 CMTL 1 8 0 
MALCOLM PIRNIE STUDY . 003 166 1983, JAN* f MARi D, E, C MALCOLM PIRNIE 1 CMTL 1 7 0 
DEC DIOXIN SAMPLING 055 169 1984, JUL 26 RECRA RESEARCH 1 ENVIRO 1 1 0 

LOCATION KEY 
A - CANAL D - CREEKS 
B - RINGS 182 E - SEWERS 
C - EDA F - ALL 

PROCEDURE KEY 
1 « DOCUMENTED 
2 = NOT DOCUMENTED 

ABBREVIATIONS 
COLL « COLLECTION 
PRX. > PROCEDURE 
ANAL « ANALYTICAL 
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TABLE 12-8 

SUMMARY Of PHASE A RESULTS FOR MEDIUM: HATER SUMP 

STUDY DATA SET DATE COLLECTED COLL. ANAL. ANAL. NO Of NO OF QC 
STUDY NAME NO NO COLLECTED LOCATION BY PROC. BY PROC SAMPLES .SAMPLES 

DEC SAMPLING 027 no 1976, NOV 10 B.C.D.E NYSDEC 2 NYDOH 2 4 0 
CALSPAN GROUNDWATER STUDY 047 149 1977, APRIL 12 B CALSPAN CORPORAION 2 2 3 0 
DOH SUMP SAMPLING 015 090 1976, AUG - DEC B.C 2 NYDOH 2 160 0 
FRED C HART GROUNDWATER 049 156 1976, AUGUST 8-12 C F.C HART ASSOCIATES 1 YORK 2 . 8 0 
DEC SUMP SAMPLING 029 115 1976, FEB 2 B NYSDEC 2 NYDOH 2 8 0 
DEC SUMP SAMPLING 026 106 1976, SEPT. 11-23 B NYSDEC 1 2 0 0 
DEC SUMP SAMPLING 021 101 1979, JAN 27-28 B,C NYSDEC 2 NYDOH 2 • 30 0 
EPA MISC. HATER SAMPLING 044 145 1979, JUNE 13-14 B EPA 2 EPA 1 5 0 
DDL LITIGATION 036 132 1981, SEPT. 14-16 B NYSDOH 1 NYDOH 1 2 1 

LOCATION KEY 
A - CANAL D - CREEKS 
B - RINGS 1(2 E - SEWERS 
C - EDA F - ALL 

PROCEDURE KEY 
1 s DOCUMENTED 
2 = NOT DOCUMENTED 

ABBREVIATIONS 
COLL. ' COLLECTION 
PRX. « PROCEDURE 
ANAL « ANALYTICAL 
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ucan-'.-c; 
01/01/80 

TABLE 12-9 .PHASE B M REVIEW RESULTS 

STUDY DATA 
NO. SET 

001 001 

001 002 

001 003 

001 OW 

001 003 

001 006 

001 007 

001 008 

001 009 

001 010 

STUDY NAME 

I960 EPA ENVIRONMENTAL 
MONITORING STUDY 

I960 EPA ENVIRONMENTAL 
NONITORING STUDY 

1980 EPA ENVIRONMENTAL 
H0NIT0RIN6 STUDY 

1980 EPA ENVIRONMENTAL 
HONITORINB STUDY 

1980 EPA ENVIRONMENTAL 
NONITOSINE STUDY 

1980 EPA ENVIRONMENTAL 
HONITORINB STUDY 

1980 EM ENVINONHCNTAL 
HONITORINB STUDY 

1980 EPA ENVIRONMENTAL 
HDN1TOATNB STUDY 

1980 EPA ENVINJUNIIL 
MMITORINB STUDY 

1980 EPA ENVIRONMENTAL 
NONITORINB STUDY 

032 120 

036 131 

039 140 

051 160 

NEIIUN 
LOCATION 

AIR 
F 

AIR 
F 

AIR 
F 

AIR 
F 

AIR 
F 

AIR 
F 

AIR 
F 

AIR 
F 

AIR 
F 

AIR 
F 

COLLECTED BY 
DATE COLLECTED 

COLLECTION 
OP STATUS 

032 118 DEC OUTDOOR MR BANPLIRB MR 

032 119 DEC OUTDOOR MR 9MPLM AIR 

DEC OUTDOOR AIR SAMPLING AIR 
C 

OOL LITISBTION 
I AIR . 

AIR 
8 

8E0MET TECHNOLOGIES, INC 
19B0, AUG. 8 - OCT. 31 

GEOMET TECHNOLOGIES, INC. 
1980, AUG. 8 - OCT. 31 

BEONET TECHNOLOGIES, I C . 
1980, AUB. 8 - OCT. 31 

BEONET TEOMLOBIES, INC. 
1980, PUB. 8 - OCT. 31 

BEONET TECHNOLOGIES, INC 
1980, AUB. 8 - OCT. 31 

BEONET TEOMLOBIES, INC 
1980, AUB. 8 - OCT. 31 

BEONET TEDML08IES, INC. 
1980, AUB. 8 - OCT. 31 

BEONET TEOMLOBIES, INC 
1980, AUB. 8 - OCT. 31 

BEONET TEOMLOBIES, INC 
1980, HUB. 8 - OCT. 31 

BEONET TEDMLOBTES, INC 
1980, AUB. 8 - OCT. 31 

1982, DEC 15-1983, MAR 18 

NV9BEC 

1983, JUA 8 - NOV 22 

NY9DEC 
1983, JW * - NOV 22 

EPA INDOOR AIR SNNPLINB AIR 
B - 476 

HOOKER OUTDOOR 
AIR SAMPLING 

AIR 
O.B.C 

1981, SEPT. 13-16 

EPA 
1980, JUNE 18-19 

HOOKER CHEMICAL 
19B0, AUG 7, 9, 22 

ANALYSED BY 

HRIBHT STATE UNIV. 

GULF SOUTH LAFAYETTE 

PEDCO ENVIRONMENTAL 

SOUTHWEST RESEARCH 

BATELLE COUmUS 1 

BATELLE COLUMBUS 2 

BATELLE COLUMBUS 3 

EPA-ENSL - RTP 

EPA-HERL - RTP 

IIT RESEARCH INST. 

NYSDEC 

NYSDEC 

NYSDOH 

NYSDOH 

EPA-HERL - RTP 

HOOKER RESEARCH 

LOCATION KEY 
P - CANAL D - CREEKS 
B - RINGS 112 E - SEWERS 
c - EDa F - mi 

OA STATUS KEY 
1 • MEETS NINIKUN OA CRITERIA 
2 » UNCERTAIN IF NINIMIIN OA CRITERIA IS NET 
3 - OOES NOT KFXT 00 CA1TERI0 

PAGE 

ANALYSIS OA STATUS 
VOLATILES A/B/N PESTICIDES HETALS DIOIIN COMMENTS 

1 ND SANPLE DECON PROTOCOL 

1 NO SANPLE DECON PROTOCOL 

1 NO SANPLE DECON PROTOCOL 

1 NO SANPLE DECON PROTOCOL 

1 ND SAMPLE DEQM PHUIUCOL 

1 ND SANPLE DECON PROTOCCL 

1 ND SANPLE DECON PROTOCOL 

1 NO SANPLE DECn HDTTJDX 

1 1 . ND SANPLE DECOR PROTOCOL 

1 ND SAMPLE DECON PROTOCOL 

TOTAL SUSPENDED PARTTCLEB 
ONLY. NET OA CRITERIA 

TOTAL SUBUNDLII PARTICLEB 
ONLY. NET OA CRITERIA 

ND COLLECTION PROTOCOL 

NO COLLECTION PROTOCOL 

I l NO COLLECTION PROTOCOL 

ND COLLECTION PROTOCOL 

I 
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01/01/BO 
TABLE 12-9 (continued) PHASE B on REVIEW RESULTS 

STUDY OATA 
NO. SET STUDY NAME 

NED1UN 
LOCATION 

COLLECTED BY 
DATE COLLECTED 

COLLECTION 
OA STATUS ANALYSED BY 

001 0*3 I960 EPA ENVIRONMENTAL 
HONITORINB STUDY 

GRNDWATER 
A.B.C 

JRB ASSOCIATES 
1980, AUG. B - OCT. 31 

ACUREI CORP. 

001 m 1980 EPA ENVIRONMENTAL 
NONITORING STUDY 

GRNDWATER 
A,B.C 

JRB ASSOCIATES 
1980, AUB. B - XT. 31 

ADVANCED ENVIRON. S. 

001 0*5 1980 EPA ENVIRONMENTAL 
MONITORING STUDY 

GRNDWATER 
A, B.C 

JRB ASSOCIATES 
I960, RUG. 8 - XT. 31 

1 HEAD CONPUCHEN 

001 0*6 1980 EPA ENVIRONENTAL 
NONiTORING STUDY. 

GRNDWATER 
A, B.C 

JRB ASSOCIATES 
1980, AUG. B - OCT. 31 

EPA-ENSL - CINCINNAT 

001 0*7 1900 EPA ENVIRONMENTAL 
"ONIT0R1NG STUDY 

GRNDUATER 
A, B.C 

JRB ASSOCIATES 
1990, AUG. B - OCT. 31 

ENERGY RESOURCES CO. 

001 0*8 1980 EPA EWIRONNENTAL 
NONITORING STUDY 

GRNDWATER 
A, B.C 

JRB ASSXlATES 
1980, AUG. 8 - OCT. 31 

GULF SOUTH-LAFAYETTE 

001 0*9 I960 EPA ENVIRONMENTAL 
NONITORING S'UDY 

GRNDWATER 
A.B.C 

JRB ASSOCIATES 
1990, AUG. B - OCT. 31 

GULF SOUTH N. ORLEANS 

001 050 1900 EPA ENVIRONMENTAL 
"ONITORINB STUDY 

GRNDWATER 
A, B.C 

JRB ASSOCIATES 
I960, AUB. B - OCT. 31 

1 EPA-KERR - ADA 

001 051 1980 EPA ENVIRONMENTAL 
HONITORINB STUDY 

GNMMATER 
.A, B.C 

JRB ASSOCIATES 
1910, AUB. 8 - OCT. 31 

PJB LABORATORIES 

001 052 1900 EPA ENVIRONMENTAL 
HONITORINB STUDY 

GRNDWATER 
A.B.C 

JRB ASSOCIATES 
1980, AUG. 6 - OCT. 31 

SOUTHWEST RESEARCH 

001 053 1980 EPA ENVIRONCNTAl 
NONITORING STUDY 

BNNDWATER 
B,B,C 

JRB ASSXlATES 
1980, AUB. 8 - OCT. 31 

TRW INC. 

001 05* 1980 EPA ENVIRONMENTAL 
NONITORING STUDY 

GRNDWTER 
A, B.C 

JRB ASSXlATES 
1980, AUG. 8 - OCT. 31 

WRIGHT STATE UNIV. 

020 093 DEC HELL SANPLINB BNNDWATER 
M 

NYSDEC 
1982, NAY 13 - RBR 25 

ENERGY RESOURCES CO. 

020 096 DEC WELL SANPLINB GRNDWATER 
A.B 

NYSBEC 
1982, m 18 

1 ENERGY RESOURCES CO. 

020 097 DEC WELL SANPLINB GRNDWATER 
A.B 

NYSBEC 
1981, JUNE - 1983, 1 DRCH 

RECRA RESEARCH 

oeo 09B OEC WELL SANPLINB GRNDWTER 
A,B 

NYSBEC 
1982, MAR 17 

1 NYSDOH 

LOCATION KEY OA STATUS KEY 
A - CANAL D - CREEKS 1 » MEETS NININUN OA CRITERIA 

• B - RINGS 112 E - SEWERS 2 * UNCERTAIN IF HINIUJH !» CRITERIA IS NET 
C-EOA • F'-ALL 3 = DOES NOT NEET NININUN OQ CRITERIA 

ANALYSIS QA STATUS 
VOLATILES A/B/N PESTICIDES METALS DIOIIN 

1 1 I 

I I 1 

I I 1 1 

I I 1 I 

1 I I 

t 1 I 

I I 1 I 

I I I 

I . 1 I 

I 

1 I I 

I I I 

1 I I I 

2 2 2 2 

PAGE 

CONNENTS 

TOI. ONLY. NTT NININUN OA 
REQUIREMENTS 

RADIATION 

NO LAB PROTOCOLS 
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LCOA-001 

01/01/80 

TABLE 12-9 (continued) PHPSE B on REVIEW RESULTS 

STUDY DATA 
NO. SET STUDY 

020 099 DEC HELL SANPLINB 

NEDIUN 
LOCATION 

COLLECTED BY 
DATE COLLECTED 

COLLECTION 
OA STATUS 

6RNDHATER NYSDEC 
A,B 1963, JUNE 9 

ANALYSED BY 

NYSDOH 

0?0 100 DEC NELL SANPLINB GRNDWTER NYSDEC 
A.B 19B3, PUB 16-1984, NAR 31 

VERSAR LAB. 

020 172 DEC HELL SANPLINB 6RNDHATER NYSDEC 
C 1984, JULY I I , 12 

VERSAR LAB. 

036 133 DDL NDNITORINB NELL 
SANPLINB 

6RNDWTER C.A. RICH CONSULTONTS 
B,C 1982, JUN 28 - JULY 1 

RECRA RESEARCH 

036 134 OOL HONITORINB HELL 
SANPLINB 

GRNDWTER CO. RICH CONSULTANTS 
B.C 1982, JUN 28 - JULY 1 

WRIGHT STATE UNIV. 

LOCATION KEY OA STATUS KEY 
A - CANAL 0-CREEKS I • NEETS NININUN OA CRITERIA 
B - RINGS 182 E - SEWERS 2 • UNCERTAIN IF NININUN OA CRITERIA IS NET 
C - EDA F - ALL 3 • DDES NOT NEET NININUN 00 CRITERIA 

ANALYSIS OA STATUS 
VOLATILES A/B/N PESTICIDES HETALS DIOIIN 

I I 

I t I I 

1 1 1 1 

1 I I 

I 

PAGE 

CONJCNTS 

NO COLLECTION PROTOCOLS 

ND COLLECTION PROTOCOLS 
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LCOfl-ooi TABLE 12-9 (cont inued) PHASE B OA REVIEW RESULTS 
01/01/90 

STUDY 
NO. 

DATA 
SET STUDY NONE 

RESTUN 
LOCATION 

COLLECTED BY 
DATE COLLECTED 

COLLECTION 
00 STATUS ANALYSED BY 

001 on 1980 EPA ENVIRONMENTAL 
HONITORINB STUDY 

SOIL 
F 

BEONET TEOMLOBIES, INC. 
1980, AUG. 8 - OCT. 31 

2 ACUREI CORP. 

001 012 1980 EPA ENVIRONMENTAL 
HONITORINB STUDY 

SOIL 
F 

BEONET TECHNOLOGIES, INC. 
1980, AUG. 6 - OCT. 31 

2 HEAD COMPUCHEN 

001 013 1980 EPA ENVIRONMENTAL 
HONITORINB STUDY 

SOIL 
F 1 

BEONET TECHNOLOGIES, INC 
1980, AUG. 9 - OCT. 31 

2 EPA-ENSL - CINNCINAT 

001 01* 1980 EPA ENVIRONMENTAL 
HONITORINB STUDY 

SOIL 
F 

BEONET TEOMLOBIES, INC. 
1980, PUB. 8 - OCT. 31 

2 EPA-ENSL - LAS VEGAS 

001 013 1980 EPA ENVIRONMENTAL 
HONITORINB STUDY 

BOIL 
F 

BEONET TEOMLOBIES, INC. 
1980, AUG. 8 - OCT. 31 

2 ENERGY RESOURCES CO. 

001 016 I960 EPA ENVIRONMENTAL 
HONITORINB STUDY 

SOIL 
F 

BEONET TEOMLOBrEB, I C 
1980, AUB, 8 - OCT. 31 

2 BULF SOUTH LAFEYETTE 

001 017 1980 EPA ENVINJNNENTOL 
HONITORINB STUDY 

SOIL 
F 

BEONET TEOMLOBIES, INC 
1980, AUB. 8 - OCT. 31 

2 GULF SOUTH N.ORLEANS 

001 018 1980 EPA ENVIRONMENTAL 
HONITORINB STUDY 

son. 
F 

BEONET TECHNOLOGIES, I C 
1980, AUB. 8 - OCT. 31 

2 PJBLAB. 

001 019 1980 EM ENVIRONMENTAL 
HONITORINB STUDY 

SOIL 
F 

BEONET TEDMLOBTES, I C 
1980, HUB. 8 - OCT. 31 

2 SOUTttEST RESEARCH 

001 020 1980 EM ENVIRONMENTAL 
HONITORINB STUDY 

SDR 
F 

BEONET TEOMLOBIES, I C 
1980, RUB. 8 - OCT, 31 

e WIGHT STATE UNIV. 

001 063 1980 EM ENVINDNNFNTAL 
HONITORINB STUDY 

son. 
F 

BEONET TEOMLOBIES I C 
1980, RUB. 8 - OCT. 31 

e EPA-ENSL - CINCINAT 

003 071 MALCOLM PIRN IE STUDY son. 
c 

HALCOLH PTM1E 
1983, JAM 3-21, NRR 10-11 

e READ COMPUCHEN 

003 167 NALCOLN PI HI IE STUDY son 
0, E, C 

NALCOLN PI RITE 
1983, JAN. NAP. 

2 READ COMPUCHEN 

036 130 DDL LITIGATION BOIL 
B 

NYBDOH 
1980, RUB, SEPT 

i NYSDOH 

0*8 132 E.C JORDAN BOREHOLE STDY SOIL 
B 

E X JORDAN 
1983, NAR 23 - APRIL 11 

8 E. C JORDAN LAB. 

0*8 133 E.C JORDAN BOREHOLE STDY BOIL E X JORDAN 2 BULF SOUTH RESEARCH 
B 1983, NAR 23 - APRIL II 

LOCATION KEY OA STATUS KEY 
A - CANAL D - CREEKS 1 . MEETS NININUN OA CRITERIA 
B - RINGS 112 E - SEWRS 2 « UNCERTAIN IF NININUN OA CRITERIA IS NET 
C - EDO F - ALL 3 » DOES NOT MEET MINI** OA CRITERIA 

PAGE 

ANALYSIS OA STATUS 
VOLATILES A/B/N PESTICIDES METALS DIOIIN COMMENTS 

LACK OF DOCUMENTATION 
FOR COLLECTION PROTOCOL 

LACK OF DOCUMENT AT ION 
FOR COLLECTION PROTOCOLS 

LACK OF DOCUMENTATION 
FOR COLLECTION PROTOCOLS 

RADIATION SAMPLES 

LACK OF DOCURENTAIION 
FOR COLLECTION PROTOCOLS 

LACK OF DOCUNLNIAIION 
FDR COLLECTION PRDTOCU 

LACK OF DOCUKENTATIBN 
FOR COLLECTION PROTOCOLS 

LACK OF POCUMtMIRIIOR 
FDR COLLECTION PROTOCOLS 

LACK OF DOCUNTJffRTTON 
FDR COLLECTION PROTOCOLS 

' LACK OF BDCUNWTATIDN 
FOR COLLECTION PROTOCOLS 

LACK OF BOCUMtNIHIfON 
FOR COLLECTION PROTOCOLS 

LACK OT DDCUNERfPIION 
FOR COLLECTION PROTOCOLS 

LACK OT DOCUMENTATION 
FOR COLLECTION PROTOCOLS 

LACK OT lULUNMIHIlOM 
FOR COLLECTION PROTOCOLB 

1 1 1 LACK OF DOCUNENIAIfON 
FOR COLLECTION PROTOCOLS 
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i t was uncertain i f the co l l e c t i o n procedures met minimum QA 

c r i t e r i a for the f i v e a i r studies under review, mainly 

because of a lack of documentation. However, the analytical 

procedures employed i n the f i v e data sets met the minimum QA 

c r i t e r i a . 

The c o l l e c t i o n procedures for the data sets of two of the 

three groundwater studies under review met the minimum QA 

c r i t e r i a . The NYSDOL Groundwater Study did not have 

col l e c t i o n protocols documented. Hence i t was uncertain i f 

minimum QA c r i t e r i a were met. The analytic procedures for 

a l l the groundwater data sets met minimum QA c r i t e r i a . 

The c o l l e c t i o n procedures for the data sets of two of the 

fiv e s o i l studies under review met the minimum QA c r i t e r i a . 

I t was uncertain i f the c o l l e c t i o n procedures of the other 

three studies met the minimum QA.criteria. This was mainly 

due to lack of available documentation for co l l e c t i o n 

protocols. The analytic procedures for a l l of the s o i l data 

sets met minimum QA c r i t e r i a . 

RESULTS OF THE PILOT STUDIES 

The four data sets chosen for the p i l o t studies are: 

1. EPA Environmental Monitoring Study—Air data set. 

Samples collected i n the EDA by GEOMET 
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Technologies, Inc., and analyzed by PEDCO 

Environmental Laboratory. (1980) 

2. EPA Environmental Monitoring Study—Soil data set. 

Samples collected by GEOMET Technologies, Inc., 

analyzed by Mead Compuchem Laboratory. (1980) 

3. NYSDOL Soil Sampling—Samples collected by NYSDOH 

and analyzed by NYSDOH. (1980) 

4. NYSDEC Groundwater Sampling—Samples collected by 

NYSDEC and analyzed by VERSAR Laboratories, Inc. 

(1984) 

Phase C and D Sample Collection Review 

The Phase C review consists of investigating whether sample 

collection protocols followed in the field were consistent 

with those developed by the experts for meeting minimum QA 

cr i t e r i a . 

The Phase C review was done on the samples associated with 

the pilot data sets using a l l available documentation. In 

cases where the documentation was insufficient, Phase D was 

executed—telephone c a l l s were made to personnel who were 

involved with the actual sample collection. The following 
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are the results of the Phase C and D sample collection 

reviews. 

1. EPA Air Data Set. There are a total of 

639 samples in this data set consisting of 

391 samples, 197 field duplicates, triplicates, 

and background samples, 49 field blanks, and 

3 void samples. The overall collection protocols 

for meeting minimum OA c r i t e r i a were followed in 

the field; however, there were several 

inconsistencies: 

o No parallel or backup samples were taken to 

ensure adequate collection efficiency of the 

Tenax cartridges. 

o In some cases cartridge tubes were handled 

without gloves. 

o Charcoal, normally used for added protection 

against contamination, was not used in the 

stainless steel containers in which the Tenax 

tubes were shipped. 

2. EPA Soil Data Set. There are a total of 

475 samples in this data set consisting of 

209 samples and 266 quality control samples. The 

overall collection protocols for meeting minimum 
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QA c r i t e r i a were executed in the fiel d ; however, 

there were several inconsistencies: 

o The final rinse of the decontamination 

process was done with methylene chloride, 

which could cause sample contamination by 

reacting with other organic compounds. 

o The field log books did not adequately report 

which protocols were or were not followed in 

the field.. 

o The sample log book indicated that holding 

times before laboratory delivery for several 

of the volatile organic samples were 

exceeded. 

o The samples were composited over a 6-foot 

depth. This composite was not representative 

of the shallower s o i l layers, i.e.,the ones 

most likely to pose a threat for direct human 

contact. This compositing could result in a 

dilution of the contaminants. 

NYSDOL Soil Sampling. A total of 92 samples were 

collected, including eight field blanks and two 

spoon blanks which were taken to check for 

contamination of the sample collection equipment. 
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I t i s uncertain i f the collection protocols 

followed in the field met minimum QA c r i t e r i a . 

Available documentation for review was limited and 

Phase D could not be executed since field 

personnel could not be contacted. The following 

are items of concern which need a Phase D review: 

o No collection of background, duplicate, or 

triplicate samples was mentioned in the 

documents reviewed. 

o There were no protocols describing 

decontamination of sample collection 

equipment. 

o No techniques for inserting the split-spoon 

were described in the documents reviewed. 

o Geologic core logs were maintained in the 

field but i t is uncertain i f sample 

collection and decontamination logs were 

kept. 

NYSDEC Groundwater Sampling. Thirty-six (36) 

wells were sampled during July and August of 19 84 

by NYSDEC. Sample collection protocols followed 

in the field generally met the minimum QA 
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c r i t e r i a ; however, there were several 

inconsistencies: 

o No background, duplicates, or blanks were 

collected. 

o Metals data include dissolved and particulate 

metals in the samples since there was no 

filteri n g . 

o The use of cork and nylon on the sampler 

bailer i s questionable. 

o Field notes are essentially nonexistent. 

o Well d r i l l i n g techniques were adequate but 

water was used as the d r i l l i n g fluid and no 

tracer was used to check the removal of the 

dr i l l i n g fluid. 

o The gravel pack i s too long on several wells, 

which raises concerns about the exact zone of 

sampling. 

o Well development was marginal; this could 

also result in the zone of sampling not being 

representative. 
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PHASE C AND D SAMPLE ANALYSIS REVIEW 

The following i s a summary of the Phase C task of evaluating 

the a n a l y t i c a l data from four p i l o t Love Canal data sets. 

The data sets were reviewed to i d e n t i f y the sources of 

systematic bias, random v a r i a b i l i t y , and gross error i n each 

set of ana l y t i c a l procedures. Information for t h i s summary 

has been extracted from the "Review and C r i t i c a l Evaluation 

of Select Love Canal Laboratory Data" prepared by CAA. 

A subset of each data set was used to determine data q u a l i t y 

and the results were then extrapolated over the remainder of 

the data set. 

Each of the four data sets was reviewed t o : 

o Determine the r e l i a b i l i t y ( i . e . , the accuracy of 

i d e n t i f i c a t i o n and accuracy of quantification) of 

individ u a l data reported for each data set. 

o Determine the overall consistency with which each 

laboratory performed i t s analyses and conformed to 

i t s stated protocols. 

o Assess the adequacy of the QA program and QC 

measures for. each data set. 

12-19 

LOV-003-001047



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

o Determine the feasibility of examining the quality 

of a much larger portion of the data base. 

o Identify further QC procedures necessary to ensure 

the usefulness of any future studies of the EDA. 

Each of the data set reviews was based on the QA/QC methods 

employed. The reviews consisted of detailed examination of 

the following: 

o Extraction or sample preparation technique 

o Instrumental analysis method, including instrument 

calibration and instrument tuning 

o Compound identification c r i t e r i a 

o Other QC measures, such as monitoring internal 

standard consistency, surrogate standard 

recoveries, matrix,spike recoveries, and blank 

contamination 

The level of confidence in the reported concentrations of 

compounds detected'in an analysis i s dependent upon the 

specific procedures employed; differences in QC measures 

among laboratories result in different levels of confidence 

in the concentrations reported. Omission of a particular QC 
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procedure does not necessarily invalidate an analysis but 

may decrease the level of confidence in reported values. 

1. EPA Air Data Set. Detailed evaluations were made 

of 40 of the 450 samples analyzed by PEDCO. The 

analytical method employed by PEDCO was 

appropriate for the analysis of volatile compounds 

trapped on Tenax cartridges. I n i t i a l calibration 

response factors were used for the quantitation of 

a l l analyses. The instrument response was not 

recalibrated daily, but control standards were 

analyzed every 8 hours to verify that the 

instrument response for most compounds was s t i l l 

within +20 percent of the i n i t i a l calibration. 

Failure to recalibrate daily may have introduced. 

variability into the reported concentrations, a? 

they may be in error of at least this 20 percent 

factor. Similarly, the standards were prepared 

offsite and may have been subject to contamination 

or degradation during transport or storage, which 

cannot be quantitatively determined. 

The internal standard method of quantitation was 

employed for these analyses. PEDCO used only, one 

internal standard, which was a relatively poor 

selection because i t had a short retention time 

and i t eluted before a l l of the target analytes, 

reducing the level of confidence that the internal 
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standard was properly compensating for instrument 

variations during an analysis. 

A single surrogate compound was added to some of 

the samples; only 50 percent (20 of 40) of the 

samples subjected to a detailed review contained 

detectable levels of the surrogate. As with the 

internal standard, the choice of surrogate was 

poor, because i t also eluted well before most of 

the analytes. Failure to monitor the surrogate 

recoveries reduces the confidence in the reported 

values. However, the analysis of standards as 

unknowns indicated that the variability was only 

in the ±20 percent range. 

The major disagreement with reported values stems 

from the stringent compound detection c r i t e r i a 

which were used. These c r i t e r i a require that 

there be an unambiguous, unequivocal 

identification of a compound. The c r i t e r i a state 

that a compound i s a non-detect i f any of the 

characteristic ions are not found. For example, 

in 13 of 40 samples dichlorobenzene (DCB) isomers 

were detected but minor chlorine isotope peaks 

were missing . The presence of four or more major 

characteristic ions indicates that the DCBs were 

indeed present. An additional nine samples 

contained levels of DCB isomers for which a l l 
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spectral matching c r i t e r i a were met, but they were 

s t i l l reported as non-detects due to their low 

concentrations. Thus, a standard error calculation 

indicates that 37-68 percent of the DCB results 

may have been censored detects. 

2. EPA Soil Data Set. Detailed evaluations were 

performed on 40 of the 209 samples analyzed by 

Mead Compuchem Laboratory (CMTL) (20 volatile and 

20 semivolatile analyses). As with the NYSDOL and 

PEDCO data sets, the identification of reported 

analytes i s highly reliable, but the results 

appear to be biased toward lower concentrations 

than were most likely present. In addition, 

censoring of the data may have resulted in more 

non-detects reported than actually occurred. 

These two observations are described in detail 

below. 

Two major sources of uncertainty were determined 

in the semivolatile analysis. F i r s t , the 

surrogate compound recoveries were extremely low. 

In 13 of the 20 samples reviewed in detail at 

least two of the surrogates were not detected, and 

the third surrogate was present at less than a 

50 percent recovery. Only three of the samples 

had detectable levels of a l l three surrogates, 

with recoveries ranging from 12 to 190%. Low 
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recoveries indicate an extremely poor extraction 

procedure or an abnormally high number of complex 

matrices which prevented recovery of the 

surrogates. A third possibility i s that a serious 

systematic error occurred in the addition, 

detection, or reporting of these compounds. The 

consistently low surrogate standard recoveries and 

low matrix spike recoveries result in a bias 

towards lower values than were likely to exist in 

the samples. 

The second major source of uncertainty was due to 

the detection reporting c r i t e r i a employed for 

these analyses. The detection limit for base 

neutral compounds specified by CMTL was 200 ppb 

for a l l compounds. Six of the 20 samples had 

detectable levels of phenanthrene at 

concentrations of 10 to 50 ppb but were not 

reported. The mass spectra for the six detected 

phenanthrenes met a l l spectral matching c r i t e r i a . 

A single sample had trace (10. and 40 ppb) levels 

of two tetrachlorobenzene isomers which were also 

reported as non-detects. This censoring of the 

data suggests that low levels (<200 ppb) may have 

been.detected in a significant number of Love 

Canal area samples but were not reported. 
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These analyses were performed according to the 

specified protocols and the data appears to be 

highly reliable. Holding times were often 

exceeded, and may have biased the results toward 

lower concentrations. Compound identification was 

a problem due to the detection limit specified by 

the laboratory. This limit was determined by CMTL 

to be 20 ug/kg (ppb) for a l l compounds. However, 

both internal standards and surrogate compounds 

were spiked into the samples at this level and 

produced a large instrument response. This 

indicates that the actual detection limit for most 

compounds was much lower than 20 ppb. With the 

exception of QC check samples, no values of. 

analytes were reported at concentrations lower 

than 20 ppb. For example, benzene and toluene 

were detected in over 90% of the samples, but less 

than 5% of the samples in the EPA data base had 

reported concentrations. 

Many other compounds, such as chloroform, carbon 

tetrachloride, and trichloroethylene, suspected of 

being laboratory contaminants were detected in 

samples and not reported despite meeting a l l 

spectral matching c r i t e r i a . 

3. NYSDOL Soil Sampling.- An indepth evaluation of 25 

of 82 semivolatile and 22 of 77 GC/MS analyses was 
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performed. An overall assessment indicates that 

the compound identification of the detected 

analytes was very reliable, but that a large 

portion of the reported concentrations have 

substantial uncertainty and are generally biased 

toward lower concentrations (see "EPA Soil Data 

Set") than were actually present. 

Surrogate standard recoveries for semivolatile 

analyses, which averaged 48 percent, coupled with 

the very poor matrix spike recoveries indicated 

that compounds in the s o i l may not have been 

detected due to matrix effects or poor extraction 

technique. One potential cause for low recoveries 

may have been failure to dewater moist soils or to 

perform the extraction with a polar solvent. Poor 

recoveries also indicated that reported results 

are biased toward lower values than may have 

actually existed in the s o i l . There was a 

tendency to report non-detect even when a l l of a 

chemical's characteristic ions were present in the 

proper ratios. This omission was due to the 

laboratory's s t r i c t c r i t e r i a for compound 

identification. This was particularly a problem 

when there was an interferring or coeluting 

compound. 
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Finally, compounds may not have been detected when 

the mass spectrometer was not tuned properly. 

Reported results for the volatile analysis have 

substantial uncertainty in chemical quantitation. 

The ratio of the sample internal standard response 

to that of the internal standard response in the 

standard exceeded a factor of two in three of the 

22 analyses. The variability in internal standard 

response increases the uncertainty in compound 

quantitation. Replicate volatile analyses were 

often run two to three months apart and showed 

less reproducibility than the semivolatiles. The 

mass spectrometer was tuned to 

Perfluorotributylamine (PFTBA) but not 

bromofluorobenzene (BFB). This may have resulted 

in poor spectral resolution, which could have led 

to incorrect automated compound quantitation. 

However, for these cases a trained operator may 

have been able to manually confirm compound 

identification. Long sample eluate holding times 

(exceeding 100 days) may have resulted in the loss 

of target compounds, biasing reported 

concentrations toward lower values. Reported 

surrogate standard recoveries for these analyses 

were a factor of two higher than those for the 

semivolatile analyses, indicating that these 

results may be less biased than the semivolatile 

results. 
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4. NYSDEC Groundwater Sampling. These groundwater 

analyses were performed according to the EPA 

Contract Laboratory Program (CLP)' protocols which 

incorporate more QA/QC procedures than any of the 

other pilot data sets. Therefore, a greater 

degree of confidence i s associated with each 

reported concentration, including non-detects, 

than with the other data set results reviewed. 

The deviations from the protocols were minor, with 

two exceptions. F i r s t , manual compound 

identification and quantification procedures were 

used instead of automated computer library 

searching for volatile organics analysis. This 

may have led to the nondetection of trace amounts 

of compounds coeluting with the internal or 

surrogate standards, although this i s unlikely. 

Secondly, the volatile organics analyses were 

usually performed 14 to 30 days after receipt and 

sometimes more than 60 days after receipt, far 

exceeding the 7-day holding time. This holding 

time problem may have contributed to low reported 

volatile organic chemical results due to 

volatilization of analytes from the samples. 

To conclude, there are numerous sources of error in the 

analytical process. Recent data sets, as in the NYSDEC 

groundwater data set, have higher confidence levels than 

earlier ones since better QC procedures are continuing to be 
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developed and implemented. A general characteristic found 

for a l l four pilot study data sets i s that r e l i a b i l i t y of 

positive chemical identification i s high due to the 

stringent compound identification c r i t e r i a used; hence, 

gross error i s small. However, these stringent compound 

identification c r i t e r i a also led to frequent reporting of 

"non-detect" for compounds which are likely to be present. 

Excessive reporting of non-detect values was due to a 

variety of reasons other than simple lack of presence in the 

sample. I f these observations are applicable to other data 

sets in the Love Canal data base, a substantial number of 

chemicals may be erroneously reported as non-detect. 

Quantifications of the positive identifications were found 

to be unreliable, especially in the s o i l analytical results. 

Reported concentrations of semivolatile chemicals identified 

in soil have a noticeable bias toward lower values due to 

low surrogate standard recoveries, and low matrix spike 

recoveries, both of which were either the result of 

ineffective extraction procedures or matrix effects during 

the analytical process. Reported concentrations of volatile 

organic chemicals identified have a similar bias toward 

lower reported concentrations due to long sample holding 

times of sample and sample eluates prior to analysis. Some 

volatile organic compounds, which are also laboratory 

solvents, may have been biased toward higher than true 

values because of laboratory contamination which could have 

occurred during the long holding times of samples in the 
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laboratory. I t was not possible to draw any overall 

conclusions about these chemicals since recognition of the 

problem resulted in these values not being reported. The 

volatile organic air data reviewed had sources of 

variability similar to those of the s o i l , but to a lesser 

degree. Also, less confidence i s placed in this data than 

in data generated using current QA/QC procedures. 

DETECTION LIMIT ASSESSMENT PILOT STUDY 

The following i s a summary of s t a t i s t i c a l methods developed 

for evaluation of limits of detection in the measurement of 

low levels of chemical contamination in environmental 

samples. These methods were applied to unreduced data 

obtained from the EPA Air Data Set (PEDCO) and the EPA Soil 

.Data Set (CMTL) for development of estimates of the limits 

of detection, variability, and bias in the analytical 

results of those data sets. Information for this summary 

was obtained from "Limits of Detection and Sources of 

Variability and Bias in the Evaluation of Low Levels of 

Environmental Contamination" prepared by Dr. Diane Lambert 

and Cambridge Analytical Associates. 

The detection limit i s an indication of the smallest signal 

which i s measurably different from a signal produced by 

random fluctuations in instrument output (noise). 

Nondetects (ND) may arise because the signal produced by a 

low level of contaminant i s indistinguishable from the 
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signal produced by instrument noise. In the EPA data sets, 

a minimum detectable quantity of 10 nanograms (ng) of 

analyte was set as a data quality objective (DQO). Many 

sample results were subsequently reported as non-detect 

because the level of analyte measured was below 10 ng. In 

this case, the DQO became the level of nondetection; 

however, the detection limit was often significantly lower 

than this level. This use of an arbitrary level of 

concentration as a detection limit clearly indicates a need 

to define the detection limit in an unambiguous manner to 

confirm that measurements of environmental samples below the 

detection limit are indeed "nondetects." 

The following are definitions of terms which w i l l be used in 

the evaluation and estimation of detection limits. 

o The Instrument Detection Limit (IDL) i s the 

smallest signal which can be distinguished from 

random fluctuations in detector output with a 

5 percent probability of false detection (Type 1 

error) and 5 percent probability of false 

nondetection (Type 2 error). This signal i s 

expressed in voltage or area counts and i s not a 

concentration. There i s no quantification of this 

signal. I t i s compared to a s t a t i s t i c a l model of 

noise and requires a r e a l i s t i c probability model 

for signals. Only the variability and bias 
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introduced by instrument noise i s associated with 

the IDL. 

o The Minimum Detectable Concentration (MDC) i s the 

smallest concentration of analyte in a sample that 

can be reliably distinguished from a blank in the 

sense that 95 percent of the measurements from 

samples with a concentration equal to the MDC 

exceed 95 percent of the measurements from blanks. 

The MDC considers the entire analytical process, 

including sample preparation, instrument 

calibration, and instrument noise. The MDC i s a 

reliable detection, not quantification, of an 

analyte from a single sample and i t requires a 

r e a l i s t i c probability model for the measurement 

process. 

Neither the IDL nor the MDC provides an upper 

bound on the value of a non-detect. Modern gas 

chromatography (GC) and gas chromatography/mass 

spectrometry (GC/MS) instrumentation use 

sophisticated peak detection algorithms that may 

reject a signal that either does not change 

rapidly enough (slope sensitivity test) or whose 

integrated area i s too small (area reject t e s t ) . 

The fact that area, slope, and other signal 

properties may lead to non-detects makes 
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determination of an upper bound on the value of 

non-detects d i f f i c u l t . 

Neither the IDL nor the MDC represents a bound 

below which signals must be reported as 

non-detect. Using either detection l i m i t as a 

c r i t e r i o n for reporting a non-detect results i n a 

loss of information that may be c r i t i c a l to the 

determination of low levels of contamination at a 

s i t e from which multiple samples were taken. 

The Threshold Concentration (TC) i s the smallest 

concentration of analyte for which 95 percent of 

the samples produce a measurable signal. The TC 

is determined by operator-controlled f a c t o r s / such 

as slope s e n s i t i v i t i e s , signal thresholds, and 

minimum area r e j e c t s , which ensures that no signal 

i s observed when analyzing blanks. Consequently, 

"cluttered" chromatograms, storage of excessive 

data i n li m i t e d computer memory, and long 

calculation times during data reduction are 

avoided. However, t h i s results i n reporting of 

non-detects at levels higher than the IDL or MDC. 

I f instrument parameters are set such that exactly 

95 percent of blanks are non-detects, then the TC 

is equal to the MDC. Operator-controlled 

parameters should be set such that TC i s less than 

or equal to MDC. 
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o The Censoring Bound (CB) i s the smallest measured 

signal which produces a non-detect with error 

probability 0.05 or less. The CB applies to 

measurements of the signal and not the actual 

concentration. While the TC describes which 

concentrations are unlikely to produce no detects, 

i t i s not the same as an upper bound for a 

non-detect. A r e a l i s t i c upper bound i s defined by 

the CB. 

Both the IDL and MDC require a probability model for signals 

and since the parameters for this model for the measurement 

process are typically unknown, the IDC and MDC must be 

estimated. Three estimation procedures are reviewed below. 

o Currie's Method—This estimate of the IDL assumes 

a normal distribution of unfiltered signal levels 

and uses estimates of the standard deviation of 

blanks. The signal level of an independent blank 

is subtracted from the signal level of the sample 

to control for background noise. Standard 

deviation, however, can only be calculated from 

uncensored data and blank data are usually highly 

censored. 

o U.S. Army/THAMA's Method—This estimate relies on 

assumptions' of normally distributed data and i s 
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defined for estimates of concentrations rather 

than observed signals. 

o EPA/CLP Method—This estimate relies on 

assumptions of normally distributed data with 

99 percent of the measurement of blanks being 

zero. I t i s defined implicitly since the MDC 

depends on the standard deviation of measurements 

from samples with concentrations at the unknown 

MDC. Hence, the MDC i s calculated iteratively. 

Practical estimates of IDL and MDC which do not require 

strong distributional assumptions, which accommodate 

non-detects, and which may be estimated from routinely 

collected data were developed to evaluate and estimate 

detection limits for the two EPA data sets. 

A modified version of the Currie method was recommended to 

estimate the IDL: 

IDL = 3.29 * Standard Deviation of Blank 

The U.S. Army/THAMA method for estimating MDC was found to 

be too sophisticated and involved multiple levels of 

calculations which were too complex for the detection limits 

pilot study. Hence the EPA/CLP method for calculating the 

MDC i s proposed. The TC i s significant only i f the 

instrument operator i s censoring data by setting the 
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threshold limit at ah inappropriate value. I t i s found to 

be more productive to have the threshold limit set such that 

the MDC i s achieved rather than setting up a s t a t i s t i c a l 

method to calculate the TC. 

The above methods for estimating the IDL and MDC were then 

applied to certain blanks of the 1980 EPA data sets. Single 

ion chromatograms for ions of interest were generated to 

allow an evaluation of instrument noise. The results 

indicated that no measurable signal was recorded during * 

analysis of any of the six blanks. The only conclusion 

possible from this finding i s that the instrument operators 

used large thresholds, large A/D converter offsets, or large 

electrometer offsets to avoid collection of low level 

signals. The consequence of such thresholds i s that the 

determination of IDLs and MDCs for the PEDCO and CMTL data 

sets was impossible using the methods developed in this 

• report. 

I t i s recommended that the methods described above for 

estimating the IDL and MDC be incorporated into the QA/QC 

plans of future studies to provide a higher degree of 

re l i a b i l i t y with regard to the results and contribute to 

their acceptance. 
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ADP AUDIT 

• 

The ADP audit was executed on the EPA air data set and the 

EPA s o i l data set since these were the only two of the four 

pilot data sets whose analytical results were reported on 

computer tapes. The data on the original laboratory sheets 

were compared to the data reported on the computerized data 

base. 

1. EPA AIR DATA SET—Twenty-nine quality control (QC) 

laboratory forms were checked. No omissions or 

incorrect data were found, Six-hundred and nine 

regular sample laboratory forms were checked. Sixteen 

samples which had completed laboratory forms were not 

in the data base and 11 of these had valid reasons for 

not having been reported. Hence only 5 or <1 percent 

of the laboratory forms examined were not reported on 

the data base and only two had wrong data reported in 

the data base. 

2. EPA SOIL DATA SET—Thirty^seven QA Laboratory forms 

were checked. No omissions or incorrect data were 

found however methylene chloride and.bis (2-ethyl 

hexyl) phithalate were not reported on the computer 

data base. Two-hundred and thirty-nine regular sample 

laboratory forms were checked, of which 17 were 

laboratory forms'of duplicate samples. Eight or 

3 percent of the samples with completed laboratory 
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forms were not reported in the computer data base and 

only four had inconsistencies between the data on the 

forms and what i s in the data base. A large number of 

samples had quantitative values for methylene chloride 

(109), bis (2-ethyl hexyl) phthalate (59), 

trichlorofluoromethane (5), and benzene (19) / reported 

on the laboratory forms but these values were not 

reported in the data base. The general reason given 

for this was laboratory contamination of the samples. 

WDR101/018 
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